INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP98/05646 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 C12N15/12, C12N15/63, C12N5/10, C12P21/02, C12P21/08, C07K14/47, 
C07K16/18, A61K38/17, A61K39/395, G01N33/53 
According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 C12N15/12, C12N15/63, C12N5/10, C12P21/02, C12P21/08, C07K14/47, 
C07K16/18, A61K38/17, A61K39/395, G01N33/53 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI (DIALOG), BIOSIS (DIALOG), JICSTFile (JOIS), 
GenBank/DDBJ/EMBL/Geneseq 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


PX 
PA 


Takahiro, N. et al., "Prediction of the Coding 
Sequences of Unidentified Human Genes. IX. The 


1-7, 


9-12, 14, 
16-17 




Complete Sequences of 100 New cDNA Clones from Brain 
Which Can Code for Large Proteins in vitro" DNA Res. 
(1998, Apl.) Vol. 5, No. 1 p. 31-39 


8, 


13, 15, 
18-19 


X 

A 


Tadahiro, K. et al., "Molecular Cloning of pl25 Mapl , 
a Protein That Associates with an SH3 Domain of Nek" 


1-7, 


9-12, 14, 
16-17 




Biochem. Biophys. Res. Commun. (1996) Vol. 219, 
No. 2 p. 509-514 


8, 


13, 15, 
18-19 


X 
A 


Yukari, K. et al., "Interaction of Nck-associated 
protein 1 with activated GTP-binding protein Rac" 
Biochem. J. (1997, May) Vol. 322, No. 3 p. 873-878 


1. 16-17 
2-15, 18-19 

i 


A 


Stefan, B. et al., "The HEM Proteins: A Novel Family 
of Tissue-specific Transmembrane Proteins Expressed 
from Invertebrates through Mammals with an Essential 
Function in Oogenesis" J.Mol. Biol. (1995) Vol. 251, 
No. 1 p. 41-49 




1-19 



|"x"| Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: T 

* A" document defining the general state of the art which is not 

considered to be of particular relevance 
'IT earlier document but published on or after the international filing date "X" 
"V document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) "Y" 
"O" document referring to an oral disclosure, use. exhibition or other 

means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
5 March, 1999 (05. 03. 99) 


Date of mailing of the international search report 

16 March, 1999 (16. 03. 99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 



! 



®ffitiim$% PCT/J P98/05646 



A. Klfl<0*-i-5£»«>$MB (HIE*>FsT#Si (I PC) ) 

[nt. CP C12N15/12, C12N15/63, C12N5/10, C12P21/02, C12P21/08, C07K14/47, C07K16/18, A61K38/17, A61K39/395, G01N33/ 
53 



B. Mfeffofcftff 



■WffifrtTofcft'NSWR (Bffittft£«i (IPC) ) 

Int. CI" C12N15/12, C12N15/63, C12N5/10. C12P21/02, C12P21/08, C07K14/47, C07K16/18, A61K38/17, A61K39/395, C01N33/ 
53 



Wl'l (DIALOG) , B [0S1S(D[AL()()) . J [CST77-f/KJ0[S) , GenBank/DDBJ/ILMBL/Ceneseq 



C. 



SlffliiSt* klJ-ffltnffi&rimm-tZ kite. -c</>miffi-f <5i8f?r<ftjg7P 



Mi" -5 
3B#£OJ5lfflto#-f- 



PX 
PA 



X 
A 



X 
A 



Takahiro, N. et al. "Prediction of the Coding Sequences of Unid 
entified Human Genes. IX. The Complete Sequences of 100 New cD 
NA Clones from Brain Which Can Code for Large Proteins in vi 
tro" DNA Res. (1998, Apl.) p. 31-39 

Tadahiro, K. et al. "Molecular Cloning of pl25*", a Protein Tha 
t Associates with an SH3 Domain of Nek" Biochem. Biophys. Res. 
Commun. (1996) H219# p. 509-514 

Yukari.K. et al. "Interaction of Nck-associated protein 1 with 
activated GTP-binding protein Rac" Biochem. J. (1997, May) W> 
322# f?3-5§- p. 873-878 



1-7, 9-12, 14, 
16-17 



8, 13, 15, 18-1 



1-7, 9-12, 14, 
•16-17 



8, 13, 15, 18-1 
9 

1, '16-17 

2-15, 18-19 



t)CD 

rpj HHtUBBtfj-e. ri»o«5fc*0**<0Si^&3tiMH 



r&j i.i)-/<t v h7 7 $ y-Xift 



0 5. 0 3. 9 9 



HRa2E«£tf>*i£B 



1 6.03.99 



li^lIttirFir ( I S A/ J P) 
U><£ift S'1 00-8 9'15 



4 B 



9 5 4 9 



VGitfift $ 0 3 - 3 5 8 1 - 1 1 0 1 3 4 4 9 



P, . i'ENT COOPERATION TREAT , 

From the INTERNATIONAL BUREAU 



EO/US 
PCT/JP98/05646 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61.2) 


To: 

United States Patent and Trademark 

Office 

(Box PCT) 

Crystal Plaza 2 

vvasnington, uu z.uzo\ 

ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing: 

24 June 1999 (24.06.99) 




International application No.: 

PCT/JP98/05646 


Applicant's or agent's file reference: 
PH-603-PCT 


International filing date: 

14 December 1998 (14.12.98) 


Priority date: 

15 December 1997 (15.12.97) 


Applicant: 

SAKAKI, Yoshiyuki 



1. The designated Office is hereby notified of its election made: 



X 



in the demand filed with the International preliminary Examining Authority on: 

14 January 1999 (14.01.99) 

| | in a notice effecting later election filed with the International Bureau on: 



2. The election | X | was 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 


Authorized officer: 






34, chemin dos Colombettcs 






121 1 Geneva 20, Switzerland 




J. Zahra 



■h & ft 



PCT 

(PCT 3 6&RTfPCTmm) 




O'Stm^ PH-603-PCT 


^<0#«l*lwOV>Tli, HBS^ii*S«^©iSftii» (MPCT/ 
I PEA/4 1 6) *#R?.-f5r.to 


HB5ftiBS#§- 

PCT/ J P 9 8/0 5 6 4 6 


tn.n.m h. 12. 98 


fcJfeB 

(H.fl.*) 15. 12. 97 


HRMMMMB (IPO 

Int. CI' C12N15/12, C12N15/63, C12N5/10, C12P21/02, C12P21/08. C07K14/47. C07K16/18, A61K38/17. A61K39/395, G01N33/53 





1. HR?H!l*&«K]a*^ (PCT3 6&) <0«£K«^»ti--f 5 B 



3. c<0SB^«»2£«$tt, fcOrt&Sr^tr. 



I 


129 


n 


□ 


m 


□ 


IV 


□ 


V 




VI 


□ 


vn 


□ 


vn 





14. 0 1. 9 9 


15. 11. 9 9 


B^SWPF/t ( I P E A/ J P) 
^ffi*-^- 1 0 0 - 8 9 1 5 


WfF^SaEt (WB^fcSfll*) ^ 4N 9 5 4 9 


* (^) 

Sf£#^ 03-3581-1101 rt^ft 3488 



«aPCT/IPEA/4 0 9 (*«S) ( 1 9 9 8^7/j) 



HESWIB*^ PCT/JP98/05646 



PCTjafi'WO. 16,70. 17) 

[x] mjiaieoaKsmKSSs 



ft 



□ ^*co$5ia ft 

ffll*<ot5ll ft 



pet i g^o^tcffi^sMiESnfct^ 



El 3d 
El IE 



ft 
ft 

ft 



w«*a>Eyiiso«# ft 



^-v?/E] _____ tt^SIKfc#;cffiffi$ft;fcfc<o 



JhEeoSffili, TE«oS3g-c*>* mnfoZo 

□ aisa3Swfc*(-*itti$ttfcPCTftiij23. uwicv^awx^-sR 

□ PC T&BJ48. 3(b) t^V ^ SR^DBOlfffi 

□ [I^^^-^/i^tcSiffi P C TS.RIJ55. 2*fc(i55. 3tcv^ 9 
[_ * toIBttii _ #£ffiffl £ ftAc 7 u^r->^f w * ^ £ J: - E#J* 



□ mm^ ft 

□ ib#<o«ii ft 

□ mm [iisooft 



5 □ cwHR^HM^ttfcti, ttfcilfc^LfcJ:^ «E^aTOc*3»-t5B!*o«HS:ax.-C3Fixfcfc«>i:»«>e> 
*i£GDT\ *04fijE3ft5$tt/iA^fcfc^t LTffrfiLfc. (PCTjaa'J70.2(c) ^ffi IE L#xJB«(-± 



«5£PCT/ I PEA/4 0 9 (ft I fl) ( 1 9 9 8^73) 







PCT/J P 9 8/0 5 6 4 6 




1. 








SrJKtt (N) 


-*-t< t4¥ /T\ £flt ITU 




1 - i y a 








ii^te ( 1 s) 






1-19 # 








S3S±^?"]ffl^Iffitt ( 1 A) 






1-19 * 









jjt 1 — 1 9 

(XfflLl : Biochera. Biophys. Res. Commun. 219 [2] (1996) p. 509-514 
$M2 : Biochera. J. 322 [3] (1997) p. 873-878 



i 



■tS^P CT/ I PEA/ 4 0 9 (JfSVflll) ( 1 99 8¥7fl) 



HSSffllS*^ PCT/ J P 9 8/0 5 6 4 6 



VB. BWHUBfctt-rsajl. 



m^^mstm^^-v u^m, t hNa P net^^-mDN 

112-1 5^ol^T<blsHi'Cfo<5o 

h - ^ m^-r 5 f£&K%rr z> ^mmt^m ztix^ztK wmmxmm £ nx v ^ 

ffiftgfmfl^SftTvvfci^U ::<7>J:5ft#tte&s7#h-: ^*BSiI£&H: Enteric 



i^PCT/ I PEA/4 0 9 (mwm ( 1 9 9 8^73) 



INTERNATIONAL SEARCH REPORT 


International application No. 
PCT/JP98/05646 


A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 C12N15/12, C12N15/63, C12N5/10, C12P21/02, C12P21/08, C07K14/47, 
C07K16/18, A61K38/17, A61K39/395, G01N33/53 
According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 C12N15/12, C12N15/63, C12N5/10, C12P21/02, C12P21/08, C07K14/47, 
C07K16/18, A61K38/17, A61K39/395, G01N33/53 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI ( DIALOG) , BIOSIS (DIALOG), JICST File (JOIS), 
GenBanJc/DDBJ/EMBL/Geneseq 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


EX 

PA 


Takahiro, N . et al . , "Prediction of the. Coding 
Sequences of Unidentified Human Genes. IX. The 
Complete Sequences of 100 New cDNA Clones from Brain 
Which Can Code for Large Proteins in vitro" DNA Res. 
(1998, Apl.) Vol. 5, No. 1 p. 31-39 


1-7, 9-12, 14, 
16-17 
8, 13, 15, 
18-19 


X 
A 


Tadahiro, K. et al., "Molecular Cloning of pl25 Hapl , 
a Protein That Associates with an SH3 Domain of Nek" 
Biochem. Biophys. Res. Commun. (1996) Vol. 219, 
No. 2 p. 509-514 


1-7, 9-12, 14, 
16-17 
8, 13, 15, 
18-19 


x 

A 


Yukari, K. et al . , "Interaction of Nck-associated 
protein 1 with activated GTP-binding protein Rac" 
Biochem. J. (1997, May) Vol. 322, No. 3 p. 873-878 


lr 16-17 
2-15, 18-19 


A 


Stefan, B. et al., "The HEM Proteins: A Novel Family 
of Tissue-specific Transmembrane Proteins Expressed 
from Invertebrates through Mammals with an Essential 
Function in Oogenesis" J.Mol. Biol. (1995) Vol. 251, 
No. 1 p. 41-49 


1-19 


["x"| Further documents are listed in the continuation of Box C, 


| ] See patent family annex. 




Special categories of oiled documents: 
"A" document defining the general state of the an which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing date 
"L" document which may throw doubts on priority ctaimfs) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"0" document referring to an oral disclosure, use. exhibition or other 

means 

*P" document published prior to the international filing date but later than 
the priority date claimed 


"T* later document published after the international filing dale or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X* document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered (o involve an inventive step 

when the document is taken alone 
*Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 
"<fc" document member of the same patent family 


Date of the actual completion of the international search 

5 March, 1999 (05. 03. 99) 


Date of mailing of the international search report 

16 March, 1999 (16. 03. 99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 



m if te # * m 



PCT 



(&$ 1 2 *, )£»T$fliJ3&56&) 
( P C T 3 6 &.K.tf P C T^fiiJ70J 



<£#SBE# PH-603-PCT 


fconTtt, DHtTOffSgeoSttii*! («itPCT/ 
I PEA/4 1 6) ££$1- &z.k. 


PCT/ J P 9 8/0 5 6 4 6 


(B.M.m 1 4 - 1 2- 98 


(B.fl.¥) 1 5 - 1 2 - 97 


DBIRflMMHH (IPC) 

Int. CI* C12N15/12, C12N15/63, C12N5/10, C12P21/02, C12P21/08, C07K14/47, C07K16/18, A61K38/17, A61K39/395, G01N33/53 









1. [l^«*^«^^^L^-(7?[lgS^S^^^^iT«IiJ^57^ (PCT36*) <0«j£fcfi6V*«tt-f 5. 

2. wWHR^«*aE«ftil, :^ti^fet^BT 4 ^-v^frfes. 



(PCTSlfliJ70. 16aO!PCT38ftttfliJSB6 0 7 ^#£8) 



3. C^ISBf *(OrtSSr-a-tf. 
I [x] IBflSIi^^M 

n □ ft&tl 

i 

V [x] PCT3 5ft(2)Jca^1-5«f«tt, it*ttXI4jS»±<7)fiJffi^1|gtt(co^T«0A*, 

VI □ 

vn □ m&am<n*m 

W jx] H^ffiBSlctt-fSSji, 





14. 0 1. 9 9 


15. 11. 9 9 


B#B#fl : .'f (I PEA/ J P) 
8«## 1 0 0- 8 9 1 5 

jcstu^ftH ES^iazT a 4 # 3 * 


«K## 03-3581-1101 rt* 


4 N 


9 5 4 9 


J 3 4 8 8 


IjtPCT/IPEA/4 0 9 (») (1 9 9 8^7^) 



r r- 

PATENT COOPERATION TREATY 



WO 99/31239 
PCT/JP98/05646 



From the INTERNATIONAL BUREAU 



PCT 



NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 
24 June 1999 (24.06.99) 



To: 



HIRAKI, Yusuke 
Toranomon 5 Mori Building 
3rd floor 

17-1, Toranomon 1-chome 
Minato-ku 
Tokyo 105-0001 
JAPON 



Applicant's or agent's file reference 
PH-603-PCT 


IMPORTANT NOTICE 


International application No. 

PCT/JP98/05646 


International filing date (day/month/year) 

14 December 1998 (14.12.98) 


Priority date (day/month/year) 

15 December 1997 (15.12.97) 


Applicant 

KYOWA HAKKO KOGYO CO., LTD. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,CN,EP,IL,JP,KR,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
BG,BR,CA,CZ,EA,HU,MX f NO,NZ,PURO,SG,SI,SK r UA # VN 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a*bis)).. 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
24 June 1999 (24.06.99) under No. WO 99/31239 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter It has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For .further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 


Authorized officer 




34, chemin des Colombettes 




J. Zahra 



/iu ww cvm\mt±um:6* war-tea;*?** 



02 IW fcH MM «* 



SD fWI i±J WW 0 




UiHAXCtKaAcoME* 



PH-603-PCT 



2* I >K1M Q^J cO ^ 



thNap 1 ifil 



EC >tt«l tiUMiii^ 



KYOWA HAKKO KOGYO CO. 



LTD 



r 1 00-8 185 B*B3CS» ; f^BaiZ**Wr-Ta 61 1 ^ 

6-1, Ohtemachi 1-chome, Chiyoda-ku, Tokyo 100-8185 Japan 



□ 



ZlQAfcff *% : 



B * 



JAPAN 



ttBr OT*; : g^m JAPAN 



m 

SAKAKI YOSHIYUKI 

T 236-0045 B * Bft & )\\ & £ $} ® ft 2 - 5 1 - 4 2 

2-51-42, Kamariyaminami, Kanazawa-ku, Yokohama-shi, 
Kanagawa 236-0045 Japan 



| | tUHfiA<P*Tft*. 



mn (tut) : B £ B japan 



ttrr sou;; 



B * S 



JAPAN 



iffi 4cCJ <7^ Jfc -TT sfe 



|V1 ftJSA 



9 10 9 #S± ¥ * ft *§ HIRAKI Yusuke 

t 105-0001 B + aaaffii&Ert; p^-tii 7 # 1 ^ 

* y ("J 5 & t: ;U 3 F 

Toranomon No. 5 Mori Building Third Floor, 17-1, 
Toranoraon 1-chome, Minato-ku, Tokyo 105-0001 Japan 



03- 

3503-8637 



/MAWS** : 



— r =f r 



□ 



AP A R I F* OWU'l : : G 1*1 Ghana, ON/1 #>XT Gambia. K E ^ — T Kenya, L- S U y K Lesotho. 

N/TV*/ 7*C Ualuwi, S O A-/ V Sudan, S Z A 7 'J ? > K Swezi land. T_T O 9 / Uganda. Z "W ✓>/<7'x 
Zimbabwe, iiU"^W7'o K n /w i W J1 : 6ft^;Skl( l j<OMft'j|l) 6 Wl^IB 

I V| JK -=*- ■?> "^-"^WIM- : J\. N/T 7^U>-7 Armenia, JK j£ 7HA"<4 *J* is Azerbaijan, J3 V > Belarus. 

KO + Kyrgyzstan, K 2£ # </7 * * > Kazakhs tan, N/T O ^K^7 Hepubl ic of Moldova, R. X— T a *> 7 Russian 

Kuderution, 'I* J * » * * V Ta j ik istan. T IVl h /W* > - A y V Turkmenistan, ilCf ? >T MftftM £ Wfttt»** t I<0«Wia 

fy] E V* S# ca ^^^^Jkfr^- : A T *— *M7 Austria, 13 E Belgium. O I-I and I- I ^'T A&C/'J 

Switzerland and Liechtenstein, O "V +7'o^. Cyprus, O E hV7 Germany, O K Denmark. E S 

A"i>f > Spuin, IP I 7-{>^i/K Finland. IF" F*. 7?y* France. O 3 <KC& United Kingdom, O R. ^U^-r Greece, 
I E 7-T^5>K Ireland, I T << ? V T Italy, X- T_J t\>'J -fe V^/U^ Luxembourg. MO = Monaco. 1*4 I— 

Netherlands, 1* T^';Uh?//U Portugal, S EA!?x-f> Sweden, a y ^WfF^WtWntt^ftW^Mf^aiTAifttlWllil 

| | OA O A F> 1 Wn'l- : » f\ 7/^t«77V Burkina Faso, B J "7" > Benin, O ^77 y# Central African 
Hopublic. O O 3V=f— Congo, O I 3 — h 7 — vu Cited' 1 voire, O N/I > Cameroon, O A Cabon, 

O W *-7 Guinea, 1VI 1^ vy Mali, K 1/^-7 Mauritania. N E - x — Niger, 3 Nt^^/U Senegal, 

r o f--y-Kchad ( to h-=*- Togo, &.tfT7 i j ^tsimm^mmmo/ ^y<-mt^n\A^^Pio^mv$}im<nm f^^o9S 



| | A I— 7/l"<-T Albania | | I_ T U h 7-7 Lithuania 

I I >=vlS/t T A — 7 Armenia | | I_ T_J yu^1r>7 , /^5 r Luxembourg 

I I A T * h y 7 Austria (^] V 9 h 7 Uivia 

I V | A L-T * h ? y 7 Austrat ia I I M H> ^/UK^r Kepubl ic of Moldova ; 

I | J\. 2: 7*tfA"<'f ^ Azerbuijan | ] Xv/I O Madagascar 

I I 13 A d?*-7 •^7ii«/^t Itosnin and Herzegovina I I Is/1 K -? K- 7 ID ^— ? C< •< T ^foffl The foraer Yugoslav 

Republic of Macedonia 



□ 


o 


13 


/</U/< KX ilarbudos 


□ 


MN 


*>=T/U Mongolia 






o 


'J 7 Uulgariu 


□ 


MW 


7^ Malawi 








^5'^^ tlruzi 1 




N/1 >C 


^ a Mexico . . 


□ 




Y 


^<^/U— S/ Ik I a run 


m 


W O 


J — 7 .x — Norway 




o 




*-7-y Canada 


m 


N Z 


— a — • C/— 9 > K Now Zealand 


□ 


o 




and I- I ?-<X&U<yi:f/">^0 


m 


F> I_ 


J^-7 ^ K Poland 



Switzerland and Liechtenstein i i ^_ , . , „ , 

| | T H'sfrYilfr Portugal 

IV 1 O N f ffl China [JQ O /u— 7 = 7 Roaania 

I I O +a-/< Cuba ^2 FIT-J o>7 Russian Federation 

I V | C Z f"x;/3 Czech Itcpublic | | SO A-^V Sudan 

I 1 E> E K-<y Germany | Q^] S E A£x— f ^ Sweden 

I I E> K Denmark [JQ S O >V^f^-/U Singapore 

1 1 E E x^h = 7 Estonia [JQ S I Pto^ x = 7 Slovenia 

E S ^-iW'y Spuin s K. ^□7 r 7*T Slovakia 

I 1 I 7-f>?>K Finland | | S t- ->x? • U*— * Sierra Leone 

I I O EJ ^03 United Kingdom | I T J Tajikistan 

Q]] O E ^/u^7 Ccorgia □ "T" JVI h/U^/=^^V Turkmenistan 

I I O f-I Ghana TR h/Ua Turkey 

1 1 CM ^X(T7 Gambia I | T T M-^y K • h>< 3* Trinidad and Tobago 

[ 1 O * = 7 • f-y-^ Guinoa-llissau Q£] T-J A 7 ^ 3 4 + Ukrai ne 

I I M 1^ ^o7*7 Croutia X_J O 7^>y Uganda 

I V 1 I™* ^-J ^>^/y- Hungary [32 UJ S ^(S United States of America 

| | I D -f>K*->7 Indonesia 

I V I I I— Israel □ U 2 7 *9 > Uzbekistan 

I I I S T-f ^7 >K Iceland [V] ^ 1ST x h 7^ Viet Nam 

1 V I J I 31 Japan □ "V" X-J i-3*-^7^^7 Yugoslavia 

I I K 1=: ^ = ^ Kenya 2W */>/<7 r x Zimbabwe 
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9 6 18 



5 # A * 



ISHII Sadaji 



I x (i i vffla cd ib tst t m c 



The same address as Box IV 



SI* VI ^MJ ftWCr 4*22 ilE dli* 



/to Li i MA r i 






(a. A. w 




m^imw : as « 






15. 12. 9 7 


^3 6 3 1 8 3-t 


Japan 






( 2) 










(a) 











d ) 



1 s J I=> 

viu +tw rm-a-4tw ; miiiifflcoj 

4 * 

Wtov <EPis*ift<) • • • 46 « 

M*w«Qfl 2 # 

*fw» 1 # 

law 5 # 

iw*a*</>£**i* 31 ft 

» 89 « 

2R> EX +1*1 «&l±i*tf-eottui*£. {= rJ 



£ <=o a& ^ • (j£<omm& 

(24 (XH£tf-STf) 



1. [v]**»N*ffl« 5. (±C3gVlflfl5< )^*ft£«t5) 

4. I I cgwai (giS) nam* 



7. [y"l ifitufc»^»3tim^A»«ffKiara«iB 



e sterns- 




5# *fc 




3. latwmiMt LTWW5nitiBM*«^i-6iii«xiiaifi'c*jo-c 



4. fvjTtft^sfc^iiW 1 i*(2)i;ic^<ji:.<jK/i)i8^coiPimi^w5«*op 



2. M 



1 s j r> 



□ 



CEI IM *J-- W >K5 Itci fiaj 



Sheet No. 



Box No. VI PRIORITY CLAIM 



r 



D Further priority claims are indicated in the Supplemental Box 



Filing date 
of earlier application 
(day/month/year) 



Number 
of earlier application 



Where earlier application is: 



national application: 
country 



regional application:* 
regional Office 



international application; 
receiving Off cc 



item (1) 

15.12.97 

item (2) 



363183/1997 



Japan 



item (3) 



fV] The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application(s) (only if the earlier application was filed with (he Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): 

• Where the earlier application is art ARIPO application, it is mandatory to indicate in the Supplemental Box at leaTt one country parry to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4.10(b)(ii)). See Supplemental Box, 



(1 ) 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 
(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen; the two-letter code may be used): 



ISA / JP 

Box No. VIII CHECK LIST; LANGUAGE OF FILING 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority), 



Date (day/month/year) 



Number 



Country (or regional Office) 



This international application contains 



request 


4 


1. sa 

2. El 
3-D 


description (excluding 
sequence listing pan) 


46 


claims : 


2 


4.Q 


abstract 


1 


s. a 


drawings 


5 




sequence listing part 
of description 


31 


7.0 

8. m 

9. m 


Total number of sheets : 


89 



This international application is accompanied by the item(s) marked below: 



Figure of the drawings which 
should accompany the abstract: 



(specify): Re< 3 uest transmit. La J jf| priority document, written statement 
—and document providinq in Format ion about FD record format, etc. 
Language of filing of the 

international application: Japanese 



Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Nextto each signature, indicate the name of the pcrsm signing and the capaacy in which the persons,^ 



HIRAKI Yusuke 
(sealed) 



ISHII Sadaji 
( sealed) 



1 . Date of actual receipt of the purported 
international application: 


2. Drawings: 


3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 


| | received: 


4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 


[ | not received: 


5. International Searching Authority Tc 

(if two or more are competent): loA / JP 


6- I 1 Transmittal of search copy delayed 
1— J until search fee is paid. 





— — — — — — For International Bureau use only -- 

Date of receipt of the record coov I 




a * a 4* ft 

PATENT OFFICE 
JAPANESE GOVERNMENT 



09/581478^ 

PCT/JP08/05646 

14.12.98 

5 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



th m # n b 

Date of Application: 

ai ® # 

Application Number: 

fcB H A 

Applicant (s): 




1 9 9 7^12^15 0 , W|po ^ pcT 
9^«Fl*3 6 3 1 8 3f 



PRIORITY DOCUMENT 





ft¥ 9-363183 



[**£] 



[ftfFfflHA] 
[ftJlAl 

[fttIA] 



H09-0551Q3 
¥J* 9#12^15H 

4M*Jr** JR 

C12N 15/00 
tbNap l®a^ 
19 

ft? 

000001029 
597138830 

m &z 

100091096 

100096183 

015244 

21.000R 




#jf 9-363183 



0® 1 




mw®&%fi t h N a p 1 ® 

[ft** 1 1 BW#* 2 iCia«OT ^ y KBE!*^* * thNaplgfi 
[If** 2 ] 1 fBSgOgeiC £ 3 — KtSDNAo 

^ [it** 3 ] bb#j## i Ms©£sb#i fc^-r sit ** 2 mmo) dna„ 

[ft** 4 ] H** 2 Z 3 IH^O D N A (D^SIB^J 

[If** 5] ff**2~4lEi8©DNA£^#-£fre>&£iffi&*. / <? 
[ft** 6 ] ft** 5 mm®* 9 * - &^±IJ!§tCiA bT# e> *l* J&K 
[11**7] »#*6fi«i©»lt*«*«:»iSK:»§lb, 

[ft** 9] ff#*2~4fa®©DNA©£g®IW03£^bfe5~6 0 

[H**i o] b#i#*i s^fetti 9T?*fc3*is*36B#i&£i"s» 

** 9 f. 
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tbNap l*£^©mRNA©&tfJfe, 

5] »$£9*fcU:l liH^©* y=r**^'*-^K£3■ ; £t£ 
, 7#h-$'XtfW5*S&A©f&«aS. 

-S/*#Wjrrs&ft©teJR£. 
[0 0 0 1] | 

[0 0 0 2] 

[fi£3fc©&ffi] 

ic&tt©* ©#&&#, *»^tt»5Mfefes. ^©^smt*©^®^ s*8H£ 

, fM&ffi^fcbfc. #attJfi©H»SFfeJ:t;**JE»cJ:*IS©3lli. ttftjWISft© 

©tfcSi^a&w&n*. *©»£KW£tsH*cov^#<©w&#fc3ivt 




f 
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*£LT. /8-7 5n>f Ktfr«#3Sfi [*>f*-V- (Nature) , 325, 733 (1987 
)] , yi/-fe~U> (presenilin) 1 [Nature, 375, 754 (1995)] , 
>2 [-9--fX>X (Science) , 269, 973 (1995)] ##££*lTV\5o tfcftfe 
©felfcH^fcSfc&nSfcfi^fcLT, 7#UjK£BE (apolipoprotein E; a 
poE) ©M£»fc^#M©e>^©4M#^££ftTVN3 [Science,261, 921 ( 

1993)] o 
[0 0 0 4] 

WiaK:*Ab»3KS-eSi:, TsKh-2/^*«SI*StlfcfcV^#^ [Science,27 
2, 1349 (1996)] , $ -75 n>f KtMB#SB#e>£j*'t* £ -75 n>f 
^K&«rftiWJ!SK:«^-rSi:IIIIIfi5ES:S8«Lfei:V^«§ [Science,245, 417 ( 
1989)] , /8-7^n>f K^^F©-$#lC&fc£^^F#7#h-^:*& 
g§#bfci:v>e>$8& [^ni/-f-f • if • -T 2/ a • 7#f : 5- 
• #7- 1M x>S/X • if • a-?->fT"y K • *"T— ^ -*zf- 7* U *j( 
Proceedings of the National Acadeay of Sciences of the United States of 
America) , 90 , 7951 (1993)] ±IB©&£^tf £©£ 3 CttftttlBBB 

7^y/^>f^-*<o»g^cM^bTv^*03^^c■^v\T^i*]e^|^a3{fc^* ? ^ , ^. 

[0 0 0 5] 

rtlKl^U 7^A>T^-*OJft#©#ftiWJfiTtt7*h-- 5/^^*1** - 
fc#fcie>*lTV*S# [x^X^';^>^^ 3.- nn^- (Experimental Neur 

ology), 133, 225, (1995)] , r©J:3fc#ftlB]|^fcttS7JKh-$'X#. |8 
7$n>f FI&«#Se^M^S73Kh-2/^2:H«©ll«lcJ:S : b© , e»4x 
fcf, 7^h-^^&»Wt6rfcK:J:y«'ftiWJia?E^«l1WS*i, 7frVfW*- 

[0 0 0 6] 



r r 




m<D m m \t ft © r n/ v a >r t - m k % m ¥ u t v ^ * © # e> * * w t * * 

o 

£ZL5t?, Nck^gejgt (Nek associated protein ; J^T, Nap£ IfcfBI'S) 
&, *2/KSlffl#J»fr©l 2 5kDa0gBfifcUTH£3*lfcfc©T?fcy, «5JBS 
ftflNRfijt^N c k©£l#B©SH3 K*>f >IC. ^H»T*tt»S««iaf«» 

3" n ^ a— ^T — i/H > (Biochemical and Biophysical Research Communicatio 
n) , 219, 509 (1996)] „ 
[0 0 0 7] 

ftTV*S. 9^J»J:y»58LfcHapi5ej(C©aj^7$yHB!^e), 
T^^/MKfi*© c DNA^n — >H1 9 [3-D fcTT> • Vt-irA, • • 
ZLzl — DIM X>X (European Journal of Neuroscience) , 2, 704 (1990)] 
#V?;*N a p 1 ©$5h^©c DNA^n->T?feStMU H 1 9 © c D N 

5f hN a p 1 ©%±gcjDNA#8e>ftfc. »© c DNAtt 1 1 2 8 7 
^;8A^^S7*/hNa p [Biochem. Biophys. Re 

s. Canon. 219, 509 (1996)] „ 
[0 0 0 8] 

aWfc*8£bTV\*3ife^fcUT*n->fc3ftfcfc: hHem- 1 cDNA [A 
^7f^r^^7 • xh • rtj-fryj i?jtj • TV* (Biochimica et Biphysica Acta) 

, 1090, 241 (i99i)] , mMm&fc&&xfimMm%&izmm&®m*:%:t~bT^ 

Sfc#A6*lS2/a VVb. 9^x0lfi?d h e m- 2 |» -t^I/ • ;t:7* • ^ 
• AMtfDS?- (Journal of Molecular Biology) , 251, 41 (1995) 
] , MtflC^y hffiJcDNA^^U-J^JHl 9 c DNAfc^D-yiCLT 
ff^Jlfc^y hHem-2 cDNA [J. Mol. Biol. ,251, 41 (1995)] iCfcttS 
3tie>©5t^©^Mtl*^e>tlTVNS 8 -tftetlCSBKil^y hN a p l 




c 
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d hem-2tf 6 0% =rv hH e m- 2 £9 4 %fcV^#ftC* V^T*&5. 
[0 0 0 9] 

Nap l#££bTV^N c k&, 3 7 77^ ^ $^e> fcaUfffllrt® B£T*& 

y, SH2 K*>f >fc 3 ocsH 3 f*^> ut^s [2? • 72/ 

vX- (Nucleic Acids Research) , 18, 1048 (1990)] . -JKlC S 

H2 K^-f >ttU>MflS^nS/>S:^t? K*-f >£$§£U SH3 K*>f 

0i&Hfl&*f MH^-tf) 'J iz 7 # - ttifiBflS ft n */ y - 1f 5: %> o 

$ ti, @axi»^f n s/ > jsss: u « 3i £ -eft ^sttfTOs 

*l£il#;t£ftTV^ 0 Ncktt, f©SH2 h^>f>^bt, ±fi 

iffitS-y- (Epidermal Growth Factor; EGF) , Jil/.h#fi3fMf SIB-? (Platele 
t derived growth factor; PDGF) , Jfitffft&if 5i0^- (vascular endothel 
ial growth factor; VEGF) , RMti&mM®* (hepatocyte growth factor 

; HGF) *©IBliaitJBH-f©^nS/^'*— -^SJU -tZf#-<D&&V yWlit^ 
ni/yt^h. VyWHtZ%VZZ.£tfm%2nT^Z> [Proc. Natl. Acad. 
Sci. USA, 89, 8894 (1992), t Ka7 - • 7> K • t/l/7- • /H*nS?- 

(Molecular & Cellular Biology) , 1|, 5824 (1992), /I/ • -ff ' A* 

>f ;Tn^#;i/ • h y - (Journal of Biological Chenistry) , 270, 6729 

(1995), y- • yy K • =e 1/^3.9- • /wa-ns;- • 

— friz a j" A* (Biochenistry & Molecular Biology International) , 36 , 465 
(1995)] „ 
[0 0 10] 

Nck©SH3K^>f>i:i#t5^i:Uli, PAK ( P 21ras-activated 
kinase) p2 1 r a s 0>fT-yZ t V** F^iUKl ^SfSttftH^S o 
s, t 'J U*->^t-tfT?ft5N A K (Nck-associated kinase) , g 

*<£>y -fe-/^--f!l^[lCJ:y y >SftS*l5^n h;*>n$;-> (proto-oncogene 
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fc^--e%$>%>S AKAPII (Src A box Nck-assocated protein II) 

[J. Biol. Chem., 270, 22731 (1995), Mol. Cell. Biol., 15,1169 (19 
95), J. Biol. Chei., 270, 7359 (1995), J. Biol. Chem., 269, 17363 (1994) 
, Mol. Cell. Biol., 15, 5725 (1995)] „ 
[0 0 11] 

z<d& e> fr*>. Nek \t3nzmm%m®**>jf>&te*& Enmrn 

aiST'feSN IH3T3HM3Y1WT-N c k £ M 3)131 £ it fc£ 35 
, %>Mmzh : 7yX7*-&Lt~Z.£ft&£2ft'C^Z [Mol. Cell. Biol., 
12, 5824 (1992), Mol. Cell. Biol., 12, 5834 (1992)] „ PCI 2«flflg 

te, #^$^0^ (Nerve derived growth factor; NGF) K J: »J ttg£ffll&tC 
4MtU Jtrafctf^UTttftgtS&ffi*;^ P C l 2|HlfiK:N c kSr5ft1W»K:» 
NGF«rj»IlftJCja^lyT%^flS^»«S*l, Jt»#ttv*fe;ifc 
#$6££*lTV^ (oncogene) , 12 2351 (1996)] „ Nc 

e^g*^ [Mol. Cell. Biol., 15, 1169 (1995)] „ 
[0 0 12] 

ttoT, N c kOSH3 K*>f >£4#J|ftlC££LTVN£#^T*&5Na p 1 

. htf)Na p l&£^>gB&COVNTtfVfP8tt> EST (Expressed 

Sequence Tag; c DN A^W U - t£<Z>#$t© c D N A # □ - ><Z) 3 ' 

5'$<D&g®i^f^£fi&£#&Tm&£%tf>) fcLT^y hHem-2fe 
6VNteV?:*Hl 9i:*=EDj;-(iD*5kl b c D N A * d - y0> 5 ' 3g$#<Z)lS 
SSB^J <Z> V K o tfMC o V n T , %£fi$I -r - # * - * GenBank cfUC^ggStlTV^ 
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[0 0 13] 

nhNapigag, ises^n- Kt*DNA, ^sas^ss 

[0 0 14] 

[fBa&8¥&1-££«)<Z>#©] 

^{C^St^St! hN a p 1 (Nek associated protein l)gBH&3UKU 

jgfcn- K-TSDNAS:^n-->^-r*c:tK:«3»U #3gf8£55$t£fcM 

QHS:Sai-StnL#, ±IBge®, DNA, 1nifoZft^tc.7)\'V}U*?--ffi(D& 

I 

ISDN A, ffift£M^fc7#h->>;*0|g£1-£&&<Z)^»K ^R5, te«fcgrt- 
[0 0 15] 

7sy»K#HcfcnT, hhjsu:©7 *£*fctt#fliiLfc73y 

flMB?5&£U fro, 7JKh-S/^ai1W?SttS:^t*SeK#S:»W , «ii:*«T 
[0 0 16] 
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Res., 10, 6487 (1982) , Proc. Natl. Acad. Sci. USA, 79, 6409(1982), Proc 
. Natl. Acad. Sci. USA, 81,5662 (1984), Science,224, 1431 (1984), PCT WO 
85/00817(1985) , Nature, 316 , 601 (1985), V-y (Gene) , 34, 315 (1985 
), Nucl. Acids Res., 13, 4431 (1985) , ijVyV • Z/U A > * 

^El/3prL^— • KAikUV — (Current Protocols in Molecular Biology) , 8 
% Mutagenesis of Cloned DNA, John Wiley & Sons, Inc. (1989)^lCfB^ 

[0 0 17] 

fty-e A>f -f u xnrtg& d n a & % \1 & z. t tfx*g 

1 T*^3ft<5&gBB^J : &^t<5DNA£7n-7£ bT, 3D-- • A>f # 
>f -fe?-S/a>i£, :?7-? • )\A zfV #-fi?-^a>&&£Wii^>-7*ny h 
A>f 7*U i£-2/s:/?£^«:Mv*Sc:fcCJ: y#&ftSDN A£**U ^ft 
fttCte, Z3nx-&3V^77-?fi#<Z>DNA£@£ffcLf::7'f /i/*-&J8v* 
T, 0. 7~1. OM0N a C 1 #^ET> 6 5iCT?A>f #>f -£-5/ a >&fr 
0. 1 X~2XSSC (sal ine-sodiu« citrate) [1 XS S C?§ 

% ^ (15 0iH NaCl, 1 5mM ? X>gH* h 'J A) ; nXttnlftl©^ 
&£aVf. ] &J8v\ 6 5iC^#TT*7^;i/^-5:^#1-SZli:lcJ;y f^ST*^ 
SDNA?:S)lfSz:i:^T^5 0 A>f "/'J #>f $/ a =El/*a7--9 
□ : y • h y — • "7— a 7;i/ (Molecular Cloning, A laboratory 

■anual), %ZU iVyffrv V (Sa.br ook), 7'J*;f (Fr i tsch) , <?~y*X 
(Maniatis)SS^, 3-^ K ; X^'J >^ • • 7*7 h 'J - • (Co 

Id Spring Harbor Laboratory Press), 1989^.1, ^1/^3-7- • 

>f XoTffifcDNAfcLT&ttftKiH:, 1 7?*S4xS^3IBIWfc 

4>fc<£fc6 O%0UL©ffiHtt&£1**DNA, ff*U<»8 O%Jg*±<0*BWtt 
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[0 0 18] 

^J&^tSDNA, *fctt»DNAfcffi1fi»ftlBW : fe^'r5DNA%'&**l5. #3&$<Z>D 

TH**** l/^-f- KfcfctfSrfctfT^, *»W©DNA<0-»©tfe36 

SJ^I&^-TSDNAiiffiffiW^SWSr^'rSDIIAfcbTli, #9*.tf, 'J * U 

vx. mz.&®ym^2 7 j3<fc^2 9-e*stisaa6Kw&^s^y =i5i^^ 

[0 0 19] 

1. 7/l/y/W^-*fc0B**SDNA0»E 

B# r ^ A>f J& V* A©KC fe <5 m R N A <D8&<D&MlZ& 3 U 

7 s * 7 7 • 5 s -f X^l^lS [Science,257, 967 (1992), F E B S 1/ 

#-X(FEBS Letters), 351, 231 (1994)] £#J/8U 7 ftV A>f V-Jg&fiKl 

HjrrSDNA&BWB?-*. 
[0 0 2 0] 

t* ^^^i£T;v^A>rv-M#i:r;vyA-rv-^T*«:v>A©ii 
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1937 (1991)] ?>tl5. 
[0 0 2 1] 

$. tz£ R N A tf\ U (A) +RNAtbTmRNA5:i@SSt^^i:^ , t« 

tyj (dT) 0£ft-fe;i/D-*#^Ai£ (^^^^7- • ?n-->^ & 

3£IC. • Y=yv^ ' mRNA • 7>f V U-S/a> • h CF ast 

Track mRNA Isolation Kit; >f >tf hD5?i> (Invitrogen) , ? -f 'V 

? • mRNA • fcTa. U 7 -f >T- 2/ a > • b CQ« ick P fe P " RNA Pu 

rification Kit ; 7 7JV7i/7 (Pharmacia) ttfi] fc if 0 * y r< & J8 V * T K« 

[0 0 2 2] 

ICJ: »J c DNAS^U jJ^VNX. £*l<3#*tf> c DN AlC*H,T7>#-^ 
7>#-:/7-fV-£tt, mRNA03'»U Affi^C^t Stf U 3d 

[0 0 2 3] 

#&^>f V-htt, #aS©c DNA<Z>ffi#BCftUTif*@U fr-D-feOfc 

fcT*&m<D c D N AlfMBIWtf £ T? t U =f S * I'** K©£ 

^O-f^^n^-X (Operon Techno 1 og i es) *±§g £> O P A - 1~2 0 
, OPB-1-20, OPC-1-20, OPD-l~20*feftW5Iil#t 
tt«75^-«D*Sfcl/tH:. 1 0~2 0*ate*##*LV*. 
[0 0 2 4] 




( 
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X & K J: »J fx e> i # If* * o 
[0 0 2 5] 

<DDNA«T#S:it<@£-ti:S. 

05;t.tf-fr>#- (Sanger) P)©^**^ [P™c. Natl. Acad. Sci. USA, 74 
, 5463 (1977)] fc*V>ttDN A*/-?X>-»f— 3 7 3 A [A'-=Sf > • x;i/V- 
(Perkin El»er) ^©a«a^«f«it«:ffl^T^*ftSii:K:J: »J, » 

DN A©a«SWS:ft3fei-*. 
[0 0 2 6] 

KJSIIDNAWT^trJia^atf^f *-fcbTJ±, PCR-Script Amp [Xh7^i? 
-> (Stratagene) frig, 7. h (Strategies) , 5, 6265 (1992)] , P 
T7Blue T-Vector (Novagen) *±$f] , pCR2.1 [>f > 1^ h D >*t 

§g, A*>f:*X* yny- (Bio/Technology), 9, 657 (1991)] , pCR-TRAP iffy 
/\>*-(GenHimter)tt«] , pTA (X*tf >57->tt) *5<fctfpNoTAT7 [5^ 
9 ^'A-3^9>fA (5' -3*) tt»] fc£fe*rf*£fc#T?**. 

[0 0 2 7] 

z-ozl e> c bT*jfes*ife«ti6S5«i©«fatttt» blas ngnoffiiatttt*? 

rJ^^&EV^ GenBank, EMB Lfe^tKDD B J fc£©S£K#lx 

e> n * <b e> *m e> ^3&*aratt &*i-&gfa#i#fc z t k «t y mxa * . 

#I & * D N A 3* fc & Zl ifiX £ 5 o 

r r\ r\ n o 1 




r 
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TIB (1) > (2) *fctt (3) O^tSICjcycDNA^SfeffSr^T?** 

o 

CD C DNA^>r^^u-a)^J^ 

i; ^>f^-*/ 3 >lC«kSX^U-->^«:ff grille J: »J, cDNA^5:f5 
[0 0 2 9] 

cDNA5>f^U-ffll»i:btlt, *ei/*3.9-- ^n--^ S&2JK 
U> h • hH-;i/X • >f > • =E^a7- * /W^nS?- (Current Pr 
otocols in Molecular Biology) , t^>M~34 (Supplement 1-34) 

. a^ij • yw^v • r> F • tfx'f y — (yz—VJx- 

yyt, (Greene Publishing Associates and Wi ley-Interscience) , 1987-1996^ 

M~3 4 £«&fB-r<5] *KHB«3ftfc;frSfc fcSv>ttrfj)R©*y 
M^ttfX-^-^^h • 75*^ K • $/*T"i> • 7* - • cDNA • S/>"fe 
*/* • 7> F • 79*^ F * — >^ [Superscript Plas«id Systea for c 

DNA Synthesis and Plas«id Cloning ; Jjy - -t# J (L» fe Technolo 

gies) ^>if cDNA • S/>-fe5/* • 3fy h [ZAP-cDNA Synthesis R 

it, xb7^^->M %Mvxs*i*a;^S)tfe.ns. sfcfc* cdna^ 

^ -^0%©©mjRS, flUtf^n-^-ry* (Clontech) tt©t M»c 

DNA9>f^y-«€:2pJffl-r«iil^S6. 
[0 0 3 0] 

cDNA7>f y'5V-Zftm?Z>t=.tb<»9U--yV'<>7*-'£l'X\t. ±B 
SKI 2##T'B5Z&$rC*££%0T*&fttf> 
?*_^1**lT*%&MT*££, ZAP Express 
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y K • U*—' (Nucleic Acids Research) , 17, 9494 (1989)] . Laabda ZAP 
ii (xh^zv-yftm) > IgtlO, a.gtll [DNA^O--^^, T'ZfvZ 
T--f jtj/l/ • 7zfU-?- (DNA Cloning, A Practical Approach ) , 1, 49 (1985) 
] , MriplEx (^n->f^tt8) . XExCell (7 T/l/TS/yttK) > PT7T3 
18U (7r;i/Vi/T^±l3) , pcD2 [Mol. Cell. Biol., 3, 280 (1983)] fcitfpU 
C18 [Gene, 33, 103 (1985)] Z ZtfT* 1 5. 

[0 0 3 1] 

"e^S. =ftft$&C&, Escherichia coli XLl-Blue MRF' [* h ^ # >*£§S 
, Strategies, 5, 81 (1992)] , Escherichia coli C600 [^x*-rW ( 
Genetics) , 39, 440 (1954)] „ Escherichia coli Y1088 [Science, 222, 778 
(1983)] , Escherichia coli Y1090 [Science,222, 778 (1983)] , Escherichi 
a coli NM522 [J. Mol. Biol., 166, 1 (1983)] , Escherichia coli K802 [J. 

Mol. Biol., 16, 118 (1966)] .^ Escherichia coli JM105 [Gene, 38 , 275 

(1985)] $#fflV*£>*l*. 

[0 0 3 2] 

I 

(2) ±j*(Z)^i£lC J: »J mRN A J: y c DNAS^U f£ c DNA©M3glC7 

^■^^fV-TPCR^ff 3 5' -RACE (rapid anplif ication of cDNA ends) 
£<fctf3'-RACE [Proc.Natl.Acad.Sci. USA.85 , 8998 (1988)] ICJ: »J, *f 

mmR& 1 ) 5* jgw;}s<fctf 3* cdn a&#5 rtma. f^nfccD 



r 
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£V>ttcDNA5-f Zf^V-ZmMZLT. PCR [PCR • hn-;i/X ( 
PCR Protocols) , T-fi'r^ y9 • zfX/Ts (Academic Press) (1990)] 

h\ziL*) gtt£-r5DNA£&#-r£r£;#T*£3o 

[0 0 3 3] 

i*l&©*«6K:J:y«lffSnfeDNA<Z)tt36ffi?!Hi, ±&<D&&mm<»8:%.ij 

, £fST5>>M#!fc:;J3v*Tl«JSU: (ffSLOil^LOiRffl) <Z>7^$ 

h-S/^tU«!l?SttS:^1*-BISy*»W©fiaK»c*4*i«. 
[0 0 3 4] 

ft 6, 3E»©#Att, 4*fcl©3M£lCJ:»K &<BV*ttr&JR<B*y h (CL0NETECH 
*±<Z)Site-Directed Mutagenesis Kit*) ZM^Xfi$ Z.£tfiT*i*&. 
# ^StlfeDNAO^SSB^JlCg^VNT, DNA^llTfft^*1-*ifcC 

J:»J Bttfc-rSDNA&HJS-rSdfcfcTf^S. DNA^dtlTtt, 

S$r^JfflbfcA 0 -^r>-x;i/V-t±|g<Z)DNA^m"odel 392*fcfcW , 5£fc# 
[0 0 3 5] 

^DNAfe«fc^DNA»r^$:flgVNT, fc&*<5V*ttDN A£««tC J: »J, 7# 
h-$/*JCW£?"*DNA©-»©K*J&£*<5:*-y K£<fctf7> 
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[0 0 3 6] 

H(Tm) £Z&l&&&tfimi8K.&t>&Z.£<Dlii^*V3x9 U^-f-KT*, 10 
~4 0&g$t Uv^ 

t hN a p 1 <DDNA©-gfl©&M^£-f 3tfl> l/tf^ FifettT 

fclMtcfcuTtt, as^utf^FaaNMfcfcM^szifctf-es, 092. 

-5. 

[0 0 3 7] 

2. t: hN a p lg&ROHS 
±121. CK*©#i&lCJ:y«lfcUfcfc|HNapl DN A 

3g$-&6fe#>lc, ^bdpn.^- • ^n-->y ^2JSS^^j uy h • 7n hn- 
;vX • -f > • ^u^pa.^- • AjxuV- -y-^frtyh i~3 4^tcia«S^ 

A&^J&^^^^-©^'n ; E-^--T^tc»AUfc^2.^^^-$:^ 
[0 0 3 8] 



r 

9-3 6 3 1 8 3 
[0 0 3 9] 

-hhX\t. MZtt> PKK233-2 (7 7;i/7S/7*±) , PSE280 (>f > 
tThD^x^tt) > PGEMEX-1 [ya;*#(Pro»ega)ft] , pQE-8 (df 7>f > (QIA 
GEN)*±) , PKYP10 (#^Hg58-110600) , pKYP200 [7 U iJft^=L 5ft • M * 
XlVilft • >TK7s h U - (Agricultural Biological Chemistry ,48 , 669 (1984) 
0 ] , pLSAl [Agric. Biol. Chem. , 53, 277 (1989)] , pGELl [Proc. Natl. Acad 
. Sci. USA, 82, 4306 (1985)] , pBluescript II SK(-) U h ^ # S?->*±) 
pTrs30 [ Escherichia coli JM109/pTrS30 (FERM BP-5 4 0 7) «t'J 
MW * pTrs32 [ Escherichia coli JM109/pTrS32 (FERM BP-5408 
±»Mn , PGKA2 [ Escherichia coli IGKA2 (FERM BP-6798) 
J; tjgg& #^Hg60-221091] , pTerm2 (#|H§¥3 - 22979, US4686 
191, US4939094,US5 160735), pGEX ( 7 7 7*±) > 

pET^XfA (;/ti/'x>tt) , pSupex^MSH-^-^tfT'^S^ 
[0 0 4 0] 

© fc*%®T»%J:V*. «*tf, t r p T/P^-*- (P trp ) , 1 ac^- 

PL^n^e-*-, PR^at-^- T7^-3t-m *JM* 

HtfUS-ftfe^n^-*- (P trp X2) , t a c ^n^-*-, 1 a cT 7^* 

n^-*-, i e t i7u*-*-o*5KA»mv:mt$X'Z'*>fc7v : *-* 

[0 04 1] 

yjffy-AIS'&fiifllfcUTtt, (Shine-Dalgarno) SB^tt 





9-3 6 3 1 8 3 



[0 0 4 2] 

Escherichia coli XLl-Blue, Escherichia coli XL2-Blue , Escherichia co 
li PHI , Escherichia coli MCI 000 , Escherichia coli KY3276 , Escherichia 
coli W1485 , Escherichia coli JM109 , Escherichia coli HB101 , Escheric 
hia coli No. 49 , Escherichia coli W3110 , Escherichia coli NY49 , Bacill 
us subtil is , Bacillus aaylol iguefacines % Brevi bacterium imnariophi lum 
ATCC14068, Brevibacteriua saccharolyticua ATCC14066> Brevibacter ium flav 
ua ATCC14067 , Brevibacteriua lactoferaentum ATCC13869 , Corynebacterium 

glutamicua ATCC13032 , Corynebacteriua acetoacidophi lua ATCC13870 „ Mic 
robacteriua aaaoniaphi lua ATCC15354 

[0 0 4 3] 

oc. Natl. Acad. Sci. USA, 69 , 2110 (1972)] , ^Dh^7Xl>S <4#HBH363- 
2483942) 5 Zl h#T'£ £„ 

mnm^^mm£Lx^^^m^\t. i&lwz-^x. ixii ye 

P13 (ATCC37115) , YEp24 (ATCC37051) , YCp50 (ATCC37419) mtzW>hZ.£tf 
[0 0 4 4] 

, gal i^n=e-*-, gal lo^n^-*-, fc- hi/s y^gfiR^n^-* 

MFa 1 70^-*-, CUP l^n^-*-***^^*^**. 

^i^WISi: bTli, i^^^a^iTX • -fel/tfi/X ( Saccharoayces cerevisae 
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/<ns-fr:x • ^fr^X ( Kluyveromyces lactis ) , h U Z2*tKU V * > 
x ( Trichosporon pullulans ) , • T^?* (Schwannio.y 

ces alluvius ) tgZ&VfZ Z ttfT'ZZa 
[0 0 4 5] 

*-©*A#t£fcUTtt, B^KDNA&*A*5#ffi**M*^ 
■fflfcJB^S^fctfTS, Xl/^ bniKU-^a^ [Methods. Enzym 

ol.,194, 182 (1990)] , ^7in^7^^ [Pr°C Natl. Acad. Sci. USA, 8 
4, 1929 (1978)] , RS*V*#A& [*;*-■*-/!/ A*^»J*n5?- (J. 

Bacteriol.) , 153, 163 (1983)] *S:3S>tf5ifc^§6. 

[0 0 4 6] 

**Mfcfi±fcLTJ8Vx*#*K:tt, »*^*-i:UT, pageio 
7 [j^ggipa _ 2 2 9 7 9 ; hf^ ^ (Cytotechnology) , 3, 133, ( 

1990)] , PAS3-3 (#^^2-227075) , pCDM8 [Nature, 329, 840, (1987)} , pc 
DNAI/A-P (<f >\ZbnS?3L>W&) * PREP4 (-f >tf h n 2?x>tt38) . PAGE103 
[i;t-t^/- •/Ht'!r^^h , J- (Journal of Biochemistry, 101, 130 
7 (1987)] , pAGE210^A^^e>nSo 

[0 0 4 7] 

rfctfT?^ iMM#P?^:* (CMV) (DIE (mediate earl 

[0 0 4 8] 

^i«ilL/Tli, HKCiWJfil^**^^ (Namalwa) ffljEL tf;i/©ai)6 
•e*6C0S»B, **4=.-X- J\J*X*-a>mmn*>*CHOmm* HBT 

5 6 3 7 (#&gBg6 3 -2 9 9) *fc*W r SZli:#T*£*. 

tfVvfftfcjav^rfcffM, M3tfl/-S/s>8 [Cytotechno 
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i/sy& [Proc. Natl. Acad. Sci. USA, 84 , 7413 (1987)] tgZ&tfZZttf 
[0 0 4 9] 

yi/my- *9 %—%y ' "yiK*? b U- • ~?—3.T)l> (Baculovirus Expression 
Vectors, A Laboratory Manual) , ft i/y h • ?U h n-A/X • jy • "tU* 
. AjTtn V—9"?Jl* >M-34, Bio/Technology, 6, 47 (1988)^ 

[0 0 5 0] 

^^^CfeV^TfflV^P>tlSa^^A^^^--i:bT^^ PVL1392, P 

VL1393, pBlueBacIII (fcfctc-f >^ h n ^x>*±$3) 

o 

[0 0 5 1] | 

71) ^577 • ^'J7^;i/-^j • 3? i/7- • #u^Kn$/* • ^-f;i/^(Aut 

ographa californica nuclear polyhedrosis virus) fc£fcJBV*5£fc#T*£* 

o 

S^MfiSilbTli, Spodoptera frugiperda (PgP^aggaT'feS Sf 9, Sf 2 
1 Lrt3fa.ntf >f/v:*- i^^^l/*;S/a> • 7 • hU- • 

^ija- • x-f^ • 7'J-T> • 7> K • (W.H.Free 
■an and Company) , -3.-H-* (New York) , (1992)] , Trichoplusia ni 

oiPHiwei'CftsHi gh5 (-r>ebne;x>ttig) ^&mv^ri:#T*t£ 

o 

[0 0 5 2] 
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(#BI¥2-227075) , U3i<7x^e/a>^ [Proc. Natl. Acad. Sci. USA, 84, 
7413 (1987)] ^£&tf5Zl£#T*£5o 

[0 0 5 3] 
[0 0 5 4] 

# Bit ^ntf:*:/B*©*aWk x*y-;i,, ynAV-;v 

U >Srr>*-?A^©M®B%L<tt^«!&$©7>*-tfA&, 
*©«i©£2*fl;£4k afttfC Ifcx*;*, B®x**> 

-yy#-, *^>f>»*^«», *a«£j:tjf*aieiti*^iK«, &a$)!Bm 

[0 0 5 5] 
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fcfiKttl 5~4 OTC#J:<, *#^Wtt, ««1 6-9 

pHttS. 0-9. OKHHfr-TS. pHOlfitt, fc»*fcl«*©fk Til/* 

[0 0 5 6] 
[0 0 5 7] 

| ^^riTVNSRPMI 1 6 4 Oigtffi, Eagle<DMEMigifti; fcttZl*! "d^K^ 

ilS5%C0 2 #«T*©*ffTW^- #£&Stt3 5-3 
# <, IMPISH*, j!S3~7 BfST-&£. 
[0 0 5 8] 

jgSftTV^STNM-FHJ&iS [77-^^i> (Pharmingen) tfcfg] , Sf 
-9 0 0 II SFMtgi (5>f7-^^/nS;-Xtt») . ExCel 14 00 
ExCe 1 1 4 0 5 [V^*l% J RH^*f>f X> (JRH Bioscience 

s) £&MVN£z:£#t-t£. 

[0 0 5 9] 
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[0 0 6 0] 

^«tfflKfc«fc*8;lRik j;if^r5;if^ (deae) -t7rn-^ 

, DIAION HPA-75 (H^fc^ttig) *l/S;>S:fflV^fe|fe>f*>2flSlft^ h ^9 
S-Sepharose FF (7 r/l/V 2/Ttt5l) ^0) feJS^fcl&'f 

f^-^n7h^77^-^ ^n7h7*-Ai/>m *«j&*»»l&*<0 

# [0 0 6 1] 

[0 0 6 2] 

tt, ##±i* K&g S K * -5 vn tt* fln#^tf>St#tt & EUR* * £ £ # T- 
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[0 0 6 3] 

±E^SKiJ:y»3KS*fc5a3RS:, F*°c& (7/1/* I/- /MM/** 
S/#/l/#-/l/&) , tBoc& (t --73-M*ci/ii)ltf-)im) ^©-ffc^&Jfci&K: 
ioTfcJHfrt-B^fctfTSS. £fc, #f0®^ (JfeBBAdvanced Che«Techtt» 
) , A°-^>x;W-^-vA> ORHPerkin-Elmerftlg) , 7 7^J/7/W* 
■r^ (;*7x—r:/ Pharmacia Biotechfljg) , 7n* OfefflProtein Technolog 
y Instrument^) , ?5#7 (#®Synthecel 1-Vegaf±$g) , B#A , -iZ7°f- 
4-f> nffK (#fflPerSeptivet±$Si) , A#5S#m^<Z>^7*f- K^«»%fJ 

[0 0 6 4] 

srfcK^yiWracifctfTft**. *n—j-/i/#itfM*, #i;MS:ft#b£i& 

[0 0 6 5] 

5 ^ MHfl<0 e> *» 1 7 S y b < ttfsfflDS IxfeT 

fcSfclMM.'** »4MB*L sauWI6fc£0«£K:*Ab 
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$ SWt&l&ftlZM^'C&f&'tZZ-tK.&'oXbm&X-g&o 
.[0 0 6 6] 

^*/r->. wrii/f^, Wn^n^y>f, ffi*tt©*v***y7 

te Freund's Adjuvant) , *Uftr^/$-f^^ WH**C7**>*, 33 
[0 0 6 7] 

«l*©«^»* i|5ia<D!g^©&l~2MIS;j3£lc3~i OEfreio 

A*£&*ft**£* (Antibodies - A Laboratory Manual, Cold Spring Harbor 
Laboratory, 1988) «K1«V*, ttfcffi - £ £«fc »J IB^So 

[0 0 6 8] 

**bT***«**fcS*. *****£«**££*, »*i-*ifcK:J: 

[0 0 6 9] 

bTtt. 8-7^7->IeM$V?X (BALB/cft£) #***» 
|fcT?&£P3-X63Ag8-Ul(P3-Ul)#|c [Current Topics in Microbiology and Inuno 



c 




511-519 (1976)] ,SP2/0-Agl4(SP-2)J* [Nature, 276, 269-270 (1978)] ,P3- 
X63-Ag8653(653)*fc [J. Immunology ,123, 1548-1550 (1979)] , P3-X63-Ag8(X63) 
#fc [Nature, 256 , 495-497 (1975)] W 7,&&<DMkmBtfftM^H^ S> 

[0 0 7 0] 

, ?s.i?y&&tfT$ s-fTvyziax-fcmm izmmbtc(D%. 7-140® 

[0 0 7 1] 
[0 0 7 2] 

4. H hN a p 1 ©DNA, £&Jfift0>#JJS 

(1) 1. SB*©DNA&JSV\ ) — *f> • A>f ^y #>f if- 2/ 3 ^ 
• ?U 81 2 JK) > PCR& [PCR Protocols, (1990)] > R 
T (reverse-transcribed) - P C RStffKl J: *J , ;fc$i$f<Dt: h N a p 1 Jtfi-f- 

[0 0 7 3] 
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S$lCfctt5fc hN a p H^©mRNA$:MU *©38SI;S$:fllS#£:&Sfc 
[0 0 7 4] 

(3) *»DN A&JBV*, fMWJfiA^U y KJgJ*ife [Annual Review of 
Genetics, 9, 407 (1975)] -fr in situ A>f 7 'J If — > a >&£?f 3 d £ £ 
J:»J, t hNa p l3t^©#Sf 6SSfefltOfi«S:*€"t6ii:^TfS*. 

#jWIBA>f ^y y F^^T'li, ^TO«ke>lcL/Tt hN a p 1 it£^ ©#£ 
-t<&5efi#©#-*&fc£?"*. httJBfcv?*^ttAA**-©*MliI 

£tt#3BofcA>f yy y KilHJg^n->^e>*i5ii:S:3pJMUT, ^ofcb: h 
Sft-fefrSr^LT, 2 3ii©t h!ftfcfl^:frA-?'$*5fcH*©A>f * 

# F»ifc*n->©A'*/b&jBji*s. r©«t^aiA>r^*y ^ Kiws©A'*^/tt, 

AM XT. • h y -Xtfc^rt*e>rfr)R3ftTV*5. A°*;i/©*ft€ *l©3WB&fr 

&$V£DNA£«gU Z.<D*f J i»DN ASrHMSlCbTH hNa p 1#M&& 
^9>f7-fcJflV*TPCR&fxV^ hN a p 1 fcfitf-KlfcStS D N A»T#© 
JflB&W^*. *fi##&4xfc»ISlC«ft5t: hl££tt±lC. bhN 

a P i&£^##£ts£#i£T*£5. 

[0 0 7 5] 

— ~%> in situ A>f 7'J jf>f -g— S/3 [Annals of Human Genetics, 45, 
135 (1981). Cell, 52, 51 (1988)] £T, l! h£fi#©*t#C#U * 

3895© t: hN a p 1 DNAfe^n-^l/tM^'J if-2/3 >£fte>. 
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[0 0 7 6] 

(4) 1. mm<DTy?-teyx • >ry rf?^ I/** KfciMtC^AU Nap 

£A#i5SfcB«K:LTfT3;ii:#T?£5. WJfiOTsK h-$/*&ffi&£ b 
Ttt (i) (ii) TUNEL& (iii) DNA7^-M^ (iv 

) DNA©iw/HM5©£jk (v) jWuacD^^x^w^^wr&n* c*«f 

rsKS-S/XH»as ¥±*± (1995)]. 
[0 0 7 7] 

^«fe«§K"t6. TUNEL&tt, 7#h-^*K:«fcoT£rSDNA©ty«&*iB 
^terminal deoxynucleotidyl transferase (T d T) SrflJV*T tT^^-^-f 3 ^if 

fefi^?DNA0*?:iti}U S^x-^T^i/SrEWCDNA©^*:*?^ 

iy/hS«:-!?-'fX©IBJfi^JtiDi-S©S:, • v/l/^-iM-if- (Coulte 

r .ultisizer) «©8tf-iM XWJ&BliESfrjffl bTWjTr 3ft e> 

©#»£ J: y , jWJfi««T jK h - 5/ * & £ LT 6 H 3 # fclfeffli- 3 £ #T 




r 
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(5) i. mm,<D7y?-tyx • *u =r:**i/**K (rna/dna) &/s 

VnT [-ft£, 46, 681 (1991), Bio/Technology, 9, 358 (1992)] , DNA©if£ 
^t,b<ttmRNA©»IRSaiiB(-r<Sri:K:J:*;, 7#h-S/:*&**U 7# 

JftfiPXtt^Kia»K:«fcya#b, S#©*IUS£J&y&**T73Kh 
[0 0 7 9] 

r3Kh-S/^©»W* ? *«iK:BB#bTv^«3RAfcbT, fljfctf, 

(British Journal of Cancer) , 68, 653 (1993)] . *bT, ZL©<fc "5 

Z> a *fc#<©IWaT?r3Kh-2/^»iM31fi : ?"fcbT«< b c l-2©7>^-fe 
• :!DNA#g&t^lSfc&CfcV>Tfc h©|gJi^f>©«*%»±3**-^ 
#T?3SfcvO«£ (B&^tf&frMfgS^ BlBPt 1 9 9 5^) 

[0 0 8 0] 

n 0 t, *»«©r>^"fe>^*u =f5i^ k&^t*^*©*^© 

>©^«tclUffl , r*ii:^S«- 



-> . ~r n*> -r ✓tn - 



/Ct -f^ -l- ^ — »J- T7 - ~ s *r tZ. T. T7 TT 




TV^ [Nature, 356, 317 (1992), -fe/l/ (Cell) , 75, 1169 (1993)] . 
[0 0 8 1] 

tot, *«W07>f"fe>^t'J l/tf-f-F&M^TsW&IS©*^© 

(6) 1. flH«©DNA&MV^ 2. f2^©£&lCi: »J h N a p 1 SBfCS: 
£ [0 0 8 2] 

(7) 2. mn<D&&'&*Tfry/\>(°?-m&&<Dm£.&¥ir&z£K.j:t)* 
WM^aa© r # h - $/ * & » j v , r ;u v a >r v - momn \z$m t s - 

i©SEea&S#1-SZlfcK:J:y*JB©T3Kh-S/^«:«I«"tSi 

[0 0 8 3] 

#3g$©gBg£^$&J&#£bT-£tf, 7#h-^*tfBM^a&J»©t&«8 

©«#*«, «#ia«tcj:yii&y, isi6Hicg*.s~fc#*c 

b#5&ft£©M/»£bT&£3ft&^&J;l±, -0K:o£fcSlkg&fc»; 1 
0 /ag~l 0«g©*SfflT?j§&*i5. 
[0 0 8 4] 



9-363183 



>, *^;i/;fe;i/n-;*, x^;i/ir;i/n-x, 77^7^ # 

^:7>f>, ^f7'J>8, HSMimT;i/^^> (HSA) , -7>-h-;K y/nf 

[0 0 8 5] 

S> /I/ ♦ *7 • -a.-nn^^;i/ • 1Mx:yS/X (Journal of Neurological 

Sciences), 137, 120 (1996)] ^&£ttttffi?ft8ft& [-a-DAyn>^- • 
7> K ' yy^J K • — :i-nA>f;frny- (Neuropathology and Applied Neur 
obiology),21, 498 (1995)] , A>^>h>J$K§^ [Experimental Neurology, 
133 , 265 (1995), —=L-UVtf- h (Neuroreport) , 6, 1053 (1995), 
"*-/!/• ~^.-n-9->f X>X (Journal of Neuroscience) , 15, 3775 (1995 

)] , M&&M$£&1fc [Neuron, 11, 595 (1993), Ploc. Natl. Acad. Sci. USA, 
91, 974 (1994)] , BlHW [>f >^f>f • 1 7t^/ ; ED ■ 7 

y K • \f.Vn.J)\/ • -^vfx>^ (Investigative Ophthalnology & Visual Scien 
ce) , 36 , 774 (1995), Vl—fto • Hr"f - ifU-n-T (Journal of Glaucoa 
a) , 5, 345, (1996)] 7 ;i>n-;H$flf& • • /\/\' h U V- (J 

ournal of Hepatology) , 6, 137, (1988), W -±)V • • A°y n $7— (Jo 
urnal of Pathology) , 171, 73 (1993)] &£tffctfe>*l5 0 
[0 0 8 6] 

(8) 2. «*©SaiC«:tfURi:UTMv\ 3. K*©£ft£J: yffifc&JBJi 




r 
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(9) 3. IB«©ffiftS:/BVNT, hN a p lgfiR&fcffl-rSifctf'CteS 

o 

[0 0 8 7] 

do) 3. iaf£©ffitt&m^T, &®%Mm.mz*t-?z># l &ffi.ffim&icm% 

(1 1) «»#©K«iltfe«l:tf»ll#©K«i»fi*©fciHNap 
[0 0 8 8] 

(12) 3. ffitRC^&tt^-t-BrilKliy, iMII&<0fchNapl©iSttfc 

[0 0 8 9] 
[JdHN 

thNapllfif«DcDNAIfi^n->ft 

(1) W^CD^RNA0I# 

bfeo *#tt«s**tt»*©ttW«©«^^«ofe. d©RNA&y#S*l/7 




r 
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-^/ttJRfeffV^ s;xf-^/trn*-3K*- h (diethyl pyrocarbonate ; D E P 
C) 4Mbfea£W7Mc$fl¥Lfco 
[0 0 9 0] 

(2) iRNA%ffl^fef>f77l/>^^'T^^I>"f 
e»»e>®#8s [FEBS Letters, 351, 231 (1994)] JC J: »J -tV 7 7 U > * * 
•f^XT^ SrfTofc. + fc*>1&, (1) •«#bfc**l**l©RNA2. 5 

a g 4 * 6 ic^f 3 mm® e> * © 1 wm<o r y * - 7° 9 4 t - 5 0 P 

aolfc^lf, £##1 0/UC&£J:e>lCDEPC&Sbfcs£W*£&inb, 70 

(SUPERSCRIPT II RNase H~ Reverse Transcriptase; 9>f 

Tris)-HCl ( P H8. 4), 1 0 0«M KC1, 5-M MgCly 20-M 
S;f-*Xl/>f b-^V (DTT) 2 0. 2ng/«17S/«t7;V7'^ (B S 
A) , 1-M d^TP (dATP, d GT P, dCTP, dTTP) ] 10*1 
£«JbTm£b, 2 5T)T!10m 4 2TC"C5 0dlBlfiaa*-CcDNA& 
£#b, 9 0t:T?5dIBfln*LTfi*5*f! t ±a*fc. Z©fiJS*KlTE»M [ 
10mM Tris-HCl (pH8. 0), 1 «M EDTA] 8 0 n 1 b 5 « 

[0 0 9 1] 

^bfe^©cDNA2AH:lOXPCRffliM Cl 0 0iH Tris-H 
CI (PH8. 8), 5 0 0-M KC1, 1 5«M MgCl 2 , l%h^>fh^(Tr 
iton)X-10 0, 1«H dNTP] 2*1, 5p«ol7>*-7°5-f V- ( c DN 

bfcl OS^(7)e)*»<3DlSm) , DNA*>J*:7-i?Gene Taq (iy*>S?-> 
tt») HMfc&SsfltJb, fcejJcKJioT^fl^OMlCbfefc©*:* PCRffl 
ggGeneAap PCR Syste« 9600 (/1-*>X/l/T-frSS) Kizy hbfc. 
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PCR©fiJS*frtt. .9 4*CTf2^B, 3 71CT2£IH, 7 2TCT?2^Hfi« 
9 4lCT*3 0#rOI, 5 5tt'im 7 2TCT? 1 S>fc*Xg«: 
11M ?;i/£bT2 51M *;i/jRjff&fTV^ 7 2T3T* 5#f3£/£3i2:fc. 

[0 0 9 3] 

&*©PCRjRj£lft©«2 0lC*/bA7$ FfifRSfiR (9 8%*M75 F 
0. 0 1%^f;WWtU^h, 10i« EDTA) 2 #l£^fllJU 9 01C 
T*2^(SIM^ *#bfe 0 Fy*-^y*>««tt£Ev*T6%7*U/l'7S 
F^f-n/ (#12 OcMXlf$ 3 3cmXj?£ 0. 3 5 ma) T* 2 0 bAT* 2 NMSU 
Srffofc. 0. 0 l%-9--fA-^U->I [SYBR Green I ; ^ U*a5- * 70 
(Molecular Probe) *±$[] t'DNA?:S^M, 7;i/#n >f * - ^> ~ 
575 [=61/^17- • 3f>ft57^^ (Molecular Dynamics) $fc3&] &MV*T 
, PCRT?*ffibfcWtfim20<HHfcfcffl» it$&bfc 0 £©3 *>7*VJU 

JC*^bfclfl©A>F|S:a«lUfe. i©/t>F%^-ev^fcPCRtt, 7># 
-^9>fr-i:bTffi^i#-&4 0%(Z), ftS^^>fv-hbTSB^#^7©%© 

&««bfeiRliS , C*ofc. 
[0 0 9 4] 

(3) a«lbfc**Wtftf>F©*n-:/fl: 

^bfeA^F^^tf^;!/^©®^^^^^^ 1 ^ hb, 

^ssE*K:m*iT, a«ibfc/t>F*^A/^6«yfflbfc. »ofc^t7^t 
igbfec fljyffibfc^&PCRfiiS* [7>*-^^-r*7- (ib^j#-^4) , 

ft^^^-f v- (BJ!I##7) £-£tf 1 x PCRM&®?£] ©5 0 /iltfCHA 

DNAjK'J *5-ifGene Taql J*tfc£*flOb, P C R £fl3 31 £ K «fc »K ^ 
lC^**l£lfftf£3£>lCii^£-&fc. PCROfijS^fttt, 9 4t:T*3 0^!S, 
5 5-CT*l7>fSI. 7 2TCT?l#IH#&fc62£& 1 bT 3 01M 9 
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[0 0 9 5] 

WBWJU filtPCRmK?U--y!f%'V;*-pmi\ie T-Vector (;A 
^x>*±5S; FpT7Blue<Z)EcoR ViM hfcSJWrU M&<£> 3 ' *3glC d T 

£ l«f#tlLT&5^#-) l^lfcigl^U DNA7-f^-i/3>^r'y hVer 

5 AlCJBSiS-fr, DNAjKU^^— ^Gene Taql#ffife»iDU 19(9 
Wtf©?fitffifcH£&#T*PCR«:*Tofc. rOMM2/tli:, (2) T*r© 
mmmft*ft1t£i*<DPCR<DRJti>WL2 plIK-d^t* (2) ©^-f 77 

■v;i/ • x>f ^•/h i:rm ^oma^tsfe^ieftSrHcy^icafi^Tff w 7 
t-w-T-mmmKz&mLtz. nu--zmmzLtc.pcRT\ ( 

2) (DPC RfijS*"Z? B &ft3»& Kfc£< H 
d(DS®3££Sft£?n->9 - Wi>ru-y9- 1 J^T^x^ Kp9-1 

[0 0 9 6] 

(4) «f9»T^r®%IEfi^®%)g 

• n >y • U - K • 1M • £/-#X>;* • y h [SequiTherm Long-Read C 
ycle Sequencing Kit; X £?■£># — ♦ f^^O^-X (Epicentre Technologie 
s) *£Sg] £ffl^T£fS£f?V\ ALF DNA$/-*X>1J-- (77^^7 

*3Sffl*J&KW*#3Ca*l,fc#, %£S£fl*2 6 5 * * V** KT?&»J, MM 
ttl<D*.mmZ 9 8 6~4 2 3 6#B£ffiMtUfc. fcfc, ffi3«^3<Z>l- 
1 5#B©E#Ili£&7*5-fV- (BS^f#^7) E&&©gB#IT'&»;, 24 1-2 
6 5#B©S^ttT>*-7*5>f7- (ffi#J#^4) ffi*©K#|T?&Sfc«>,- ffi 
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[0 0 9 7] 

^J6M2 tu-y9- i&£^©RT-PCRlc<J:5383i0>4#Mf£tf>ffiti8 

«1?ftV>A3«©*K J S[jR<Z)^RNAK:iII^., 3 btCT/l^/W -7-«T?fcV*A 
7«©*K&S**e>. (1) h^tCLT^RNA$:#llbfeo d*l*> 

©^RNAl ,tig{C*fLT. ^«¥^SUPERSCRIPT II RNase H" reverse trans 
criptase^^^^A'N^^V-y^-fv- 7 • >> n y-Xft§3) £: £ 

[0 0 9 8] 

-<DcDNA£^TRT-PCR£fr?::£lC<fcy, *n->9- 1 0>it£ 
^(5DAflS}^KT*(Z)mRNA<7)^a:$:, 7^/>>f7-3lSI;f ^7^^>f7- 
#tT*&v>AfcT'rt<&bfc 0 -Tfe*)^, £{&«©»*2itil*:JBV*TlxPCRJ8 

>X^-fV- (SB^J#-^18) 1 Op«ol, DNA^<U^^--lfGene Taql^fft 
£?»U PCR^fiofc PCR(DiR/S^frH:9 4TC-e3 5)'raiD^Lfc«, 9 
4"CT*3 0#fg|, 5 5rT*l#IS, 7 21CT*2#|SI*>e>fc5XgS: 1 

[0 0 9 9] 

U K (Kfll** 3 (D 2 7 - 2 1 gg^J##l(D4 0 0 5 

-4 1 8 9#«>©£SBi#JJC*BS) S^ffil/fc. 

Hltt, ^n->9 - 1 <3D c DN A (=thNap-Hfi?©cDNA) IC 
OV^T©, T^^A^T-Jpim^iir^^A^T-^T'^VNA^-etl-?^©^ 
&jRRNA&MV^feRT-PCR©*&*&*?'H^&S. U->0)AD1~1 0 
tt7/I/ x yA>fV-fcJft#©*K&JCRNA, nor«all~l 0tt7^M^-*l 



C: 
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[0 10 0] 

©ISMtfffiT b T V * S 3 £ tffllS 2 ft . 

£ #^B?la (e f 1 a) atf^? C O V \ T . fi^ETf 1 9 £J:tf2 OlZ^Lfce 
f 1 a^MW^ , ^^^-?:MV^T^<Z)RT-PCR$:^Te)Z:i:^C ^ |;oT^f||gt 
fc 0 fc£U PCR<OS(5^frtt9 4lC-e3^raiDl»Lfeft, 9 4X3^3 0^181 
, 5 81CT?1#I8U 7 2t)Tf 2^BI*e>!lfc5Ii&lt^^^tt2 5f >f ^ 

[0 10 1] 

HS6$I3 vu-ys - l ffl^fic dn aco? □ 

(1) cDNA7>f^7'J-*>?>©cDNAjrn->©»l9 j 

yy #>f1?—>3>lC,fcy, cDN A^n->©«l^l&ffofc. 2X10 5 ^7 
# -^S^n^Mfct'fn>^>^U>7^Vf - [A>f#>KN + (Hybond N+ 
) ;7-72/*MMB] ICOVAT, A>f7'J^^-i/3^[6XSSC, 1 
OXt^^KO. 2% BSA, 0. 2%7-f3-;V, 0. 2%3}<y^ 
;WJK>), 1% (w/v) SDS, 2 0 0 Ag/«l©jBWfcM&3lfcSEtt 
(»«**T?5^ilflH*j!K*Tflll*Lfe) StfciJ-WDNA] Wzyjfr* 
-SrUfftU 6 0TCT2l*ra^l/A>f -/U if- 3 > fcfto £. 
[0 10 2] 

^a-y©f^W4JKT©«k'5K:ffofe. 1"ftt)^^n->9 - l (Dzf^TsK K 
fcH»K:b*Cl XPCRfijSM««r*it»T*PCRS:ffV^ ffi#l##3©2 6#& 
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[0 10 3] 

^lJCl 0xa«* [1 0 0-M Tris-HCl (pH8. 8 
) % 5 0 0iH KC1, l%h7>fh>X-100] 5mK 2 5 «M MgCl 2 

5/t l, 1 Opmol^^- (BW«2 2fiJ:ff2 3)#Ul, 4«M(dA 
TP, dGTP, dTTP) lnU [«- 32 P] dCTP (NENftSS) 10 
,1, GeneTaq 1/eUMDU «*HC**T?P CR*ffV\ 32 P^^n-^ 

[0 104] 

R&m*e>94v9x*yit?*G-s° (d n a) u a 

>f A (Boehringer Mannheim) ftgO fcffi^T, 7n-:7«:»KUfc. ZL^U 

ft/\>f^y^*-2/a>feffofe. yi»*-Z0. 2% (w/v) SDS5: 
£&0. 2XSSCT?60T;T?30^H«»Lfc«, >f * -^^l^- b (* 
±«7>f;VAttSS) 7<>f*>f^-s;>yT^9>fif-BAS2 0 

0 0A (*±»7-f;i/MfcK) Srfflv^TiK^-f ^Mb 
fc. r©cDNA5>f^'J-lWf-C^ ZAP II&B^T^afc©"?** 

o excision) ftffv\ * X ZAP Hfr&79X5 KpBluescript II 
iC«*bfccDNA^a->p9-l^ft**r**M»ft«**(Escherichia c 

oli S0LR/P9-1-6) £#fc„ -f>- ^ • X* i/^ 3 
[0 10 5] 

p9-l-6*^i-«*»»^5C«tll*Escherichia coli S0LR/p9-l-6te 




c 
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( 2 ) p9-l-605^tf c D N A <Z)&gffi#I©8?#r 

p&-l-6©cDNACD*ilBHfl«:«5«l ( 4 > fcHlfcKLTfcjetfJofc. * 
<Z>£S. 1 © 1 6 6 - 4 2 3 6.#B CSfc* 4 0 7 1 b p ©ifegfW 

S 3ti<J: *J % 5* ^il^^SSB^Jli^^T* $ & fro . 
[0 10 6] 

(3) 5'-RACE£<i:£cDNA*n-><Z>Ifc# 

cDNA^ft<DtiiJ!I«:fl«>*Ct*fe«), 5'-RACE^ofc. t h 
K#'J (A) + RN A <*n->yy*tt*> KovnT. ie^j##2 2K:^bfe 

xftas'-RACE^f-i^Bv^^iciy, ^^>fv-(Dse^icMP5-r 

£cDNA<&aS# (KW#-91©3 l 4-3 3 8#a©£2IB*flJC*H2'**) * 
y 5'W0cDNA£^tf£^*.e>*l£^O. 3 k b©DN ABrtf bfe. 

[0 10 7] 

5'-RACE©*#»*tttt*y(h©*W«©»a%K:«ofc. r©DNA®T 
tf*£J60!ll O) fcPWUCbt* /<^*- P T7BlueT-VectorKl^a->ftU 
pRC0M£#fc. 

P RC0M5:^-tS^Ji^^i[£^Escherichia coli DH5 a /pRCOMtt, FER 
M BP-6 20 2tLT, W9 * 1 2 1 0 Htftf T?X*a*B**X« 

(4) cDNA©&g®J?!J<Z>&£ 
5'-RACET*#oftfc?a->pRCOM©cDNA0&gB#l&. 1 ( 

5) fcHWCbTfcJfeU i©*3fiKWfc»«4 < 2 > T'&£bfcp9-l-60c 
DNA^S^J^o^^^S^iltCj:^ 9-l©i*cDNA^6 

-<D**«Wtt4 2 3 6bp^&fty, *0>4HC112 

sr^sfc^fc**-^^-^^^-^ (0RF) ## <Ebfe - i(D 




9-3 6 3 1 8 3 

TT*l±V%<0*\ M^.«7i't^#fAA3 07472, R58O0O, N44 
0 7 4©fc©^#Hffi£*i£tf. JR#©£2SIB*Ucttfc<» §r&fc*USStf!n?& 

&ofcfc«>, *^T*fe5 c DN ACMffi^Jilf ^.^^fe- ®E#©& 
ggB^JT*&t>i^*Bl^ft£:^bfc©tt^y h©Na p lCifiK'^ofe. 
[0 10 9] 

^jCDit^Sr^bfeST'fe'So humanlCH hN a p- 1, rat^C5 »;hNap-l© 
7$;iMe*J«:l:fc»8BT*Lfc. fe£U 7*;hNap-n?ttthfcH- 
©7S ^ $©*££& *T**U jR<feST$y»JCov\T©**IBl/fe. 

[0 110] 

0 2lC^-f<fce>tC, ORF©T^^aKJ0T?tt9y hNa p l®ORFi:9 9 
bfctfoT, ICDcDNAttt hT?©N a p Hfi?OcDNAi:#iS»*lfe. 

nhNap ia<fi^©iefe<*±©ffitt£* t MitfoUiSfcCA^^yy p# 

HHJJS/N"^^/ [A>f^ • 7^7h'J-X (BIOS Laboratories) tfcfO fcffiHTR 
uddle£©#& Cr-aT^/- l/l^a- ' * (Annual Rev i en 

of Genetics) , 9, 407 (1975)] C «fc »Jife}£Lfc. 

[0 111] 

DN A&flMHU fd-SSMDNA 1 0 OnglC^LT, thNaplI^ 
iMKBI© tht79h©Napl a«-?WT«#S ftt V% 3 * ffij© 

1 ©*iSIBW© 3 8 3 7-4 1 8 9 #g IC*93*£. ) 
-&S-fe>xy5>fV- (|B^J#-^2 3) feJ:tfT>^-fe>^^5>fr- (ffiW# 




r 
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[0 112] 

PCR©*fftt*t , 94TCT?l^Wfi*a*» 94T31fim 6 1TCT?1^ 
H % 7 2*CT? l£3 0OT*6ftSIltl^f*t^3°^ 
■ftfcft, 7 2TJT5aiWUSS*fc. Hh2#«lft««DNA'r 

n a p i ©«fi#±©»« s * y * b < fcrr a fc*. &x4y*4 

^a. • /W jtj'g-i/ny (fluorescence in situ hybridization; F I S 
H) fcXIR [$V5** (Genomics) , 17, 153 (1993)] ICS^WtfXofc. * 

©fftfittfeliau ^tf**J/9y 2?>«[ffl«K:J:y R/<> KSftfi**** 
j&bfc., ;W^y4f>f*-S/a>t!rK:Sfefi*fe^^H3 3 2 5 SJCkoTfcfc 
U 3P0M8W»&fiofc. hNAP 1 (7) c DN A$J4. 2kb$rfcf^>- 1 6 - 

£bfc. /vf^y*-f*-S/s:/** [5 0%*U75F, io^^ 
>SSSSI CS/^ (Sii") ttW * 2XSSC, 2^/Al©Sf«W 
iWfry-DNA, 2/*g/*l*i#Mt RNA] Kltf**:/**^-:/*!*** 

[0 113] 

£jR [Proc. Natl. Acad. Sci. USA, 83, 2934 (1986)] ©tfftKftV^ F I 

*fe«>. S&Kl^*^>««ttr^S;>D (Vector) *±§g] £££2 

■efcfc, MFITCflWrtf^SfiffiSi^ A>f #>f XbfcfiMfc&fcffi 

3 2T?*y, 2q3 2. l-2q32. 2 IC#£*S d fctffcfro fc. 
[0 114] 

5 bbNap 1 mRNAi 
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\L h©#««tC*»*N a p lfcfi^0mRNA©»*&H'<*fc«>K:, # O 

->«ry #*±<Z>fc h^Sa^mRNASryn^x-f yW1t74 MTN 
-^n^/h [MTN (Multiple Tissue Northern) Blot] £MV^, y-if>:/n 

*/ MC<fcU t: h&jfeBJB&fpfcN a p 1 <Z)mRN A<Z)$63i&ftffi bfe„ Ev^, £h 
•MTN • zTUv Mctt, Aft $&> J&ft ft ffrft WKi3J:tf»II 

©ibRNA^ h • MTN • -fUy MlJCtt, Wft B&ft tfcftft »ft 

ft *»*J:tJf*«aJlil*a)mRNA^ t M-MTN • 7*0 y Mil 

m»u *ft «*t* (±m . a* wz&w® cm 

[0 115] 

HJfcflUT-^fc^D-^ 9 - 1 ©cDNAWrtf fc^n-^fcUTttJB-tSfcfc 
, McDNAWTtfS: [a- 32 P] d CT P ZTfzf^J U-J y MI^'J yf 
(PrUe-It II labeling kit; * 1*9 * SJ-^tMS) £E^T 32 P&1$L 

/W 7 V #4 [6 x s SC, lox-r://vi/hi§#u 1% SDS 

/w ? y *>r * a > * bfeo m~^u mm*$r* 5 aanai***T?A 

0. 2%SDSW0. 2 X S SCtT'6 OTCT'3 Qfrffimto hX&Wh 
[0 116] 

^S@3l3f„ H3£;l3V*T, />M«ft 

hir, )*a. m^Tas (±k) > jMt. m^Kiisp (m^rap^) > »i 

, B&ft tWHft ft*, SPft *ft *ft *ftBJlift Aft ft * 
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p- KDmRNA<D&UZ3kt>? a K©T»Ca*S*lfc e f 1 a tt, 3>h 

[0 117] 

®3lC^-TJ:e>{C, KhNaplIfim 5Mlfi]fc*fellft< **T©««K: 
(2) httft*IJfi*1ffflN a p 1 ©RT - P C R 

rt-pcric<j:»jii^^o wm^mmmmx^^>sH-sY5Y im&w&ft 

***M*±*e>«4F3*lfc, **2/tf- • U*- * (Cancer Resea 
rch) , 33 , 2643 (1973)] UlW*& iUHfiW±fr 

Experimental Cell Research, 148, 21 (1983)] i: >f U r*HJfcIM*T?* 

-UXVUV- ' yy K • X^ZK'J • ~zl-UUi/~ (Journal of N 

europathology & Experimental Neurology) , 40, 390 (1981)] Ztl^nZ. 1 
0 10 0*|i/iK-i"JX lOOig/iUbU^W^ 

>%»iHbfc4f^va*SE>r-^*&* [DMEM (Dulbecco's aodified Ea 
g le' s -ediuii) ] T', 5 %C0 2 >f >*a*-*-»J»3 7T^#*Ufc. ^tl^tl 
©jW«^&£RNA*:#1iU ^*«2 fcra#tCLTRT-PCRS:ffofe. 
[0 118] 

|g*«:H4K:w , t. BUKfcV^, ^^tSH-SY5Y, LA-N-5 
, U-2 5 lttt»ffi£«lfi*e&*K hNAP-ltithNapllfiK^W 
fc-^^-, e f l att3>hn-/bi:LTJ8^fc#5H : f- 1 aaHS^ttJSW 

H4K5%+J:^K:#WIIBM* , C**SH-SY5YfiJ:tJfLA-N-5-C 

ttN a p l£fc*0&W&tfi2ftfc#, yy7*Wfl&®#refc£U-2 5 1T*& 



( 

9-3 6 3 1 8 3 

( 3 ) ffifT'tf) H h N a p 1 atfc^©-f > • "1M • /W 7*U #V If- V 3 > 

MKjfiJ*IC>tf UT>f > • IM^a • A>f ^^fif-^H> ( in situ hybridiz 
ation ) ££ro £:„ 
[0 119] 

fftpffc-fSfc httitfflRBtt, fi> /MK, *IR, i(fBK3P*MIC 

^ £1% cDNA^n->&»Si:UT, S?3#*24feJ:tf 2 5©^5>f7- 

>f ?;i/£LT3 0-9->f ?;i/©PCR©HJ&£fTV\ U#J#^ltf>3 I4#&fre> 

I 0 5 l#fc£«i3tS»£;fctffiS1i:fc. if<i»r^5:^^^-pBlusc 
ript SK(-) (X h9*2?->tfc») <Z)EcoRV-9->f hlC^D~->ybfe. 

[0 12 0] 

KDNASr^aiCUTRNAls^^y h (RNA Transcription Ki 
t; Xh5*y->*±33) £EV>T, Settle C 35 S] UT P a S S:»iDbT>f 
> • tf hnT'jjg^&^T^rilJCfcy, 35 ssia-*mRNAyn-^$:{«bfe 
„ £©|R, 75X5 F£1WI8**EcoR I (y-f7- f^;nS?-Xtt«) T*^»t 
# £T 7RNA3i\U^^ — 1f$:MV>'531i:tCj: >J7^f t>^^D-^&, Hind I 

II (9>f 7 • -r^y n*;-Xa§i) Tf^JWfft, T3 RNAjKy*5— t?&J§V*5 
3 i: fc J: »; iz > X 7° n - 7 £ fls Si b t=. . 

[0 12 1] 

"7*U #>fif-£/3>tt;£itK [— a.-nl?->f x>x • l/^r-X (Neuroscience Let 
ters) , 194, 205 (1995)] tf)#&£4> b&XLTtf o fco t"J&t)t>, 

ICtfofco 7 4 y*!M&* «^r&l 0iM PBS^tCfctfclk 10 /ig 





r r 
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10 6 cp^©RNA^a-«»lDbfc^^U4f-f^-S/a>»*2OO#»lTf- 
, */l/Ar5K^-^-±0«^*« v ^ 6 51CT'18^IIT. ^D-^ 
;W #4 5/ a > 2* fc. 2 X S S C *T' 6 5 1C T* 3 0 mm 

*XMJ>*;x>hft»* 2XSSC, 0. 1 

M DTT) Hn?6 5TCTf3 0^W!!fe»^fe- «fi ft 1 1/7 

2 (3-*tt») IC*U-C*»&««a*. 4TCT?2 8HW«3ta* 

[0 12 2] 

, *yyBBJ:y*K #ft*B*£fc«Bi'^*£i:#aBSftfc. - 

CtfbTfcHBafcffifcff^fctf***- K®H3fc». 9vhfe*BbJMfc 

a 

[0 12 3] 

(1) y>**:/*DNAK:J:SSH-SY5 YBB©»B?E©iB3i 
#ft£BBB*SH-SY5Ytt*B«5 (2) fcHBJCJWbfe. B*»* 

2 6K:a<1-*BBWfefc^fcbNa p iy>*"fe2>* • 7 * n**X- h 

• ty^m^^^fK (ps-odn) , mnm^bxmm^z 
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IS) , -t^tlU^x* b7^> (LipofectA»ine) g$$ {547 - TV J U 
4tiltM&L, 2 0 0 Al©DMEMC*ttUT£fi , C3 0£H>f 
^a^-htfe, 8 0 0 /tl©DMEMS:Jnil, P S -ODN©»tRflE4. 5 /iM 
iZKZ&O* SH-SY5Y»»<D««lif»K:»iDbfc. S 1 2 $|i9$&&& 
ft, PS-ODNfeSH-SY5Y»»C*y&**fc. «tfcPS-ODNt 
«fcv**©C«SIU **£*LTfr&4 8BMMft, T 

>ft>^PS-ODN5:®*J a * -efc*WJB&<7># < «»«©?&#*. < Xfc ^ 

[0 12 4] 

(2) 7>^-fe>^DNAlC«fcSSH-S Y 5 YjWIIS©7JKh-2/^©(E31 

(1) £H3®ICLT, 7>^ir>^PS-0DN*feli-fe>^PS-0DN$: 
**bT»tt&l 2»H*«U |MBHCPS-ODN«y&*1§:fc. 
ft, l 2i*iari:lc6 0«MBI*^ l o o o g-C5£H38i&-r*;ifcK:J: 

yHURbfc. CSOmM Tris-HCl (pH8. 0), 1 0«ME 

DTA, 0.3%h7>fh>X-100] &*flDU *±T* 3 0 #®#fi* *p 

ttc«fcyttBSS:»*s^ $^ic2 7 o o o gt'2 o^iffla^i* srhfciy * 

# [0 12 5] 

±i»K:0. SMg/MKOaS-e^n-r^"*— ^K€:*iDL, 5 01CT* 1 £!SI£/iS 
0. 4«g/«l©»«Klft*J:^U!K5i^l/r-^A&»i!iDU S&£5 

/I/ftJR&fjW DNA?:^$3bfc 0 ZIOD N A £T E«««K«#l^ 1. 5% 
lmM EDTA ( P H7. 2) feJBV*fc. DNAW^-^'J-> 
[0 12 6] 

|g*=feH5K:^-r. 0 5AH 7>ft>^PS-ODN (gJ#I#^2 6) & 
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*LfcH-e**. £*6DNA^X7-A-: 0X1 7 4 D N A/Hae III« 
(m) , 8l££J:tfPS-0DNfcS$in (1) T>ftV^PS-ODNS 

*y&**, *h (2) , i2*n (3) , 2 4 bub (4) , se 

tttfl (5) , 4 8^|Sf (6) , GO®® (7) , t>XPS-ODN (SE?J#^ 
2 7) **ya»*. #ifi£&&6 (8) , U*7x^ hTS 

tfffilU ***** 6 0 BM9 (9) ©SH-SY5Y©DNAfc»t. 
[0 12 7] 

05Blt 7>ft>^PS-0DN 0EW*#2 6) fc#«lB»SH-S 
Y5Yfc*y&**fc*©* thNap l3tfi?<DRT-PCR©IS**a%tH 
T'&So *l/->OM©*fl*ffttH5A©*i©2:HCT?**. hNAP-1 
ft, KhNaplIfi?CW«l^7-. e f 1 a tt 3 > M3 - * l/t 

[0 12 8] 

H5K*-rJ:^c, r>ft>^ps-oDNfe*ua**, «*x*ut*» 

64 8»IB«i:6 0*W«©«lfi©±»Ctt, 7*h—>*&fc~^^ c ^ 

6 ^ B ij#7i? hr^>i«©*fea^^6o»w*©**^ ttil * an3Qi 

#ofc. 7>f-fe>^PS-0DNfelRya**fc*IJfiS:±aBi:HH»ca 
WttCIBJRU ««!2 4:H«K:ilhNap llfef^tSRT-PCR^ 
7>^-fe>^PS-ODN«:*iDUT»ttK:mya*"ft*fe ttl 2 
Bfr|M*b £***&* thNa pH€?(DmRNAOWfiTbt^i 

(0 5 B) „ 

[0 12 9] 

j fcNa p 1 *fc*©W©tt«fc#««W«*2 SlC^tll hN a p 1 7 
>ft>^PS-ODN (XS*Jft&») fc#«M©BW**2 9Klast-fe>^ 
PS-ODN («£MttS) KlOV*T, HBICU 7x* >K**BVt 
TSH-SY5YIC*Ua*t, ***JMI 6 0 *W*©MK:o V*T D N A * 




9-363183 



, t>*P S-0DNT*ttDNA7*-tt#b*lfcfro£:. 
[0 13 0] 

LfctfoT, 7>^1?>*P S-ODN«r«H»Ctt»;&*-fr&d*:K:J:yN a 

in situ jM8=Bgtt7yfe>f% C^>-t-;i/ • 7* • • /U*U 

(Journal of Cellular Biology) , 119 , 493 (1992)] \Z&2>7tfh-i/Z 
^ CD&ffifcftofco SH-S Y 5 Y A*- ^XiilC* VNT, (3) £ 

H»©#*T4 8l$|S|i&aibfc. 7>ft>XPS-ODN (ffi#!#^2 6) & 
£V^«U8tf)1z:v;*P S-ODN (ffiW#^2 7) $r^*0L/T 1 2B#fSi£3lb 
, P S-ODN £5t*J igifi&P S-ODN&^fcV^tfHC^&b 
, $££2 4^ra^#Ufc a 3®ijfflJBglCOVNTTACS>f >iM^7# h - 
X&ffJ3fy h CTACS In situ Apoptosis Detection Kit; h (Trevig 
en) ttJH] &EV*T73Kh-$/*©;ftffi&fTofc. &#ftfcf*2Ei:#SStt*y h 
<Z)*i*lCftofc 0 7#h-^*£<fcy^tf£gttfc*# U*V-^#©DNA© 

[0 13 1] 

(3) 7>^-&>*DNAfCj:£LA-N- 5JBJI&J3 J:tf l/f-y >f >WISH 

- S Y 5 Y«Jflgtf)7# h ~ i/ZVi&m 

-fe^^DNA^^^h-^^^^l^jg^t^^^^^^feo f&fc>^ 10m 
H t-;H7>^l/f;>f >K (RA) (S/JTTtfcK) £SsJnbTig*ILfcSH 

- S Y 5 Y«JB, £ J: IF S H- S Y 5 Y J: »J ji^V^SMBi:**. 




c 
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[0 13 2] 

1 (MM RA*fflSH-SY5Y*JM3J:tfLA-N-5j«irc%* 7>« 
2,*PS-ODNfe*y 7* h " * fir bfeMBCW* 

DNA^r^h-^fesi^jSr-ri^^aasnfe. 

£fc (2) fcHWCbT, t. A-N-5KttLT in situ ^WI7^^ 
[0 13 3] 



*38(H!CJ:y#6n*if«t^*«v^3fcK:J:yr^/W^-*®»* 

[0 13 4] 

ffi#J#* : 1 

Bi#I©;ftS : 4236 



mw&& : cDNA to >m 

MM 
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ftmZ&btm^ :CDS 
: 20.. 3406 

SITU : 

CGGCGGCACC AGCACCACC ATG TCG CGC TCA GTG CTG CAG CCC AGT CAG CAG 52 

Met Ser Arg Ser Val Leu Gin Pro Ser Gin Gin 
1 5 10 

AAG CTG GCG GAG AAG CTC ACC ATC CTC AAC GAC CGG GGC GTC GGC ATG 100 
Lys Leu Ala Glu Lys Leu Thr lie Leu Asn Asp Arg Gly Val Gly Met 

15 20 25 

CTC ACC CGC CTC TAC AAC ATC AAG AAG GCA TGT GGA GAC CCC AAG GCA 148 
Leu Thr Arg Leu Tyr Asn He Lys Lys Ala Cys Gly Asp Pro Lys Ala 

30 35 40 

AAA CCA TCC TAT CTT ATC GAC AAA AAC CTG GAA TCT GCT GTG AAA TTC 196 
| Lys Pro Ser Tyr Leu He Asp Lys Asn Leu Glu Ser Ala Val Lys Phe 
45 50 55 

ATA GTC AGA AAA TTC CCT GCT GTA GAA ACC CGC AAC AAC AAT CAA CAG 244 
lie Val Arg Lys Phe Pro Ala Val Glu Thr Arg Asn Asn Asn Gin Gin 
60 65 70 75 

CTT GCA CAA CTA CAG AAA GAA AAA TCA GAG ATT CTG AAA AAT CTG GCA 292 
Leu Ala Gin Leu Gin Lys Glu Lys Ser Glu lie Leu Lys Asn Leu Ala 

80 85 90 

TTA TAT TAC TTC ACA TTT GTA GAT GTT ATG GAA TTT AAG GAC CAT GTT 
Leu Tyr Tyr Phe Thr Phe Val Asp Val Met Glu Phe Lys Asp His Val 

95 100 105 

TGT GAA TTG CTG AAT ACT ATT GAC GTT TGC CAA GTC TTC TTT GAT ATT 
Cys Glu Leu Leu Asn Thr He Asp Val Cys Gin Val Phe Phe Asp lie 



340 



388 
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r 



AAC TTT GAT TTA ACA AAG AAC TAC TTA GAT TTA ATT ATA ACC 
Asn Phe Asp Leu Thr Lys Asn Tyr Leu Asp Leu He He Thr 

130 135 
ACA CTA ATG ATA CTG CTG TCT CGA ATT GAA GAA AGG AAG GCA 
Thr Leu Met lie Leu Leu Ser Arg He Glu Glu Arg Lys Ala 
145 150 155 

GGA TTA TAC AAC TAT GCC CAT GAA ATG ACT CAT GGA GCA AGT 
Gly Leu Tyr Asn Tyr Ala His Glu Met Thr His Gly Ala Ser 

160 165 170 

GAA TAC CCA CGC CTT GGC CAG ATG ATT GTG GAT TAT GAA AAC 
Glu Tyr Pro Arg Leu Gly Gin Met lie Val Asp Tyr Glu Asn 

175 180 185 

AAG AAG ATG ATG GAA GAA TTT GTA CCC CAT AGC AAG TCT CTT 
Lys Lys Met Met Glu Glu Phe Val Pro His Ser Lys Ser Leu 
190 195 200 

GCA CTA ATT TCT CTT CAA ATG GTA TAT CCT CGA AGG AAT CTT 
Ala Leu lie Ser Leu Gin Met Val Tyr Pro Arg Arg Asn Leu 

210 215 
GAC CAG TGG AGA AAT GCC CAG TTA TTG AGC CTC ATC AGT GCA 
Asp Gin Trp Arg Asn Ala Gin Leu Leu Ser Leu He Ser Ala 
225 230 235 

ACA ATG CTT AAT CCA GCA CAG TCC GAC ACT ATG CCT TGT GAA 
Thr Met Leu Asn Pro Ala Gin Ser Asp Thr Met Pro Cys Glu 

240 245 250 

TCT TTG GAT GCA ATG GAA AAG TGG ATT ATC TTT GGC TTT ATT 
Ser Leu Asp Ala Met Glu Lys Trp lie He Phe Gly Phe He 
255 260 265 

TTG TGC CAT GGG ATC CTA AAT ACT GAC GCT ACA GCA CTG AAC CTT TGG 



ACT GTA 
Thr Val 
125 
TAT ACA 
Tyr Thr 
140 

ATC ATT 
lie lie 

GAC AGA 
Asp Arg 

CCT TTA 
Pro Leu 



TCA GAT 
Ser Asp 
205 
TCA GCT 
Ser Ala 
220 

CCT AGT 
Pro Ser 

TAC CTC 
Tyr Leu 



436 



484 



532 



580 



628 



676 



724 



772 



820 



868 
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270 275 280 

AAA CTA GCT CTT CAA ACT AGC TCT TGC CTC TCT CTC TTT CGG GAT GAA 
Lys Leu Ala Leu Gin Ser Ser Ser Cys Leu Ser Leu Phe Arg Asp Glu 

285 290 295 

GTT TTC CAC ATT CAC AAA GCT GCA GAA GAC TTA TTT GTA AAC ATA CGA 
Val Phe His lie His Lys Ala Ala Glu Asp Leu Phe Val Asn lie Arg 
300 305 310 315 

GGC TAT AAT AAA CGT ATT AAT GAC ATA AGA GAA TGC AAG GAG GCA GCC 
Gly Tyr Asn Lys Arg He Asn Asp lie Arg Glu Cys Lys Glu Ala Ala 

320 325 330 

GTG TCA CAT GCT GGT TCA ATG CAC AGA GAA AGA CGC AAG TTT TTA AGA 
Val Ser His Ala Gly Ser Met His Arg Glu Arg Arg Lys Phe Leu Arg 

335 340 345 

TCT GCA CTG AAG GAA TTG GCT ACT GTC CTC TCT GAT CAA CCT GGA TTG 
Ser Ala Leu Lys Glu Leu Ala Thr Val Leu Ser Asp Gin Pro Gly Leu 

350 355 360 

CTA GGT CCC AAG GCA CTT TTT GTT TTT ATG GCA TTA TCC TTT GCC CGT 
Leu Gly Pro Lys Ala Leu Phe Val Phe Met Ala Leu Ser Phe Ala Arg 

365 370 375 

GAT GAA ATC ATC TGG CTA CTT CGT CAT GCA GAT AAC ATG CCA AAG AAG 
Asp Glu He He Trp Leu Leu Arg His Ala Asp Asn Met Pro Lys Lys 
380 385 390 395 

AGT GCA GAC GAC TTT ATA GAT AAG CAC ATT GCT GAA TTA ATA TTT TAC 
Ser Ala Asp Asp Phe He Asp Lys His lie Ala Glu Leu lie phe Tyr 

400 405 410 

ATG GAA GAA CTT AGA GCA CAT GTG AGG AAA TAC GGA CCT GTA ATG CAG 
Met Glu Glu Leu Arg Ala His Val Arg Lys Tyr Gly Pro Val Met Gin 
415 420 425 



916 



964 



1012 



1060 



1108 



1156 



1204 



1252 



1300 




(' 
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Arg Tyr Tyr Val Gin Tyr Leu Ser Gly Phe Asp Ala Val Val Leu Asn 

430 435 440 

GAA CTC GTG CAG AAT CTT TCT GTT TGC CCT GAA GAT GAA TCA ATC ATC 1396 
Glu Leu Val Gin Asn Leu Ser Val Cys Pro Glu Asp Glu Ser lie lie 

445 450 455 

ATG TCC TCT TTT GTT AAC ACT ATG ACT TCC CTA AGT GTA AAA CAA GTT 1444 
Met Ser Ser Phe Val Asn Thr Met Thr Ser Leu Ser Val Lys Gin Val 
460 465 470 475 

GAA GAT GGG GAA GTA TTT GAT TTC AGA GGA ATG AGA TTA GAT TGG TTT 1492 
Glu Asp Gly Glu Val Phe Asp Phe Arg Gly Met Arg Leu Asp Trp Phe 

480 485 490 

AGG TTA CAG GCA TAT ACT AGT GTC TCA AAG GCT TCA CTT GGC CTT GCA 1540 
Arg Leu Gin Ala Tyr Thr Ser Val Ser Lys Ala Ser Leu Gly Leu Ala 

4g5 500 505 

GAT CAC AGA GAA CTT GGG AAG ATG ATG AAT ACA ATA ATT TTT CAT ACA 1588 
Asp His Arg Glu Leu Gly Lys Met Met Asn Thr lie He Phe His Thr 

510 515 520 

AAA ATG GTA GAT TCC TTG GTG GAA ATG TTG GTG GAA ACA TCA GAT CTC 1636 
Lys Met Val Asp Ser Leu Val Glu Met Leu Val Glu Thr Ser Asp Leu 

525 530 535 

TCC ATA TTT TGT TTT TAT AGT CGT GCT TTT GAG AAG ATG TTT CAA CAG 1684 
Ser He Phe Cys Phe Tyr Ser Arg Ala Phe Glu Lys Met Phe Gin Gin 



540 545 550 555 



1732 



TGT TTG GAG TTA CCC TCT CAA TCA AGA TAC TCA ATT GCA TTT CCA CTA 
Cys Leu Glu Leu Pro Ser Gin Ser Arg Tyr Ser He Ala Phe Pro Leu 

560 565 " 570 

CTT TGC ACT CAT TTT ATG AGT TGC ACG CAT GAA CTA TGT CCA GAA GAG 1780 
Leu Cys Thr His Phe Met Ser Cys Thr His Glu Leu Cys Pro Glu Glu 




9-3 6 3 1 8 3 



CGA CAT CAT ATT GGA GAT CGC AGT CTT TCC TTA TGT AAT 
Arg His His He Gly Asp Arg Ser Leu Ser Leu Cys Asn 
590 595 600 

GAT GAA ATG GCC AAA CAA GCT CGA AAT CTC ATC ACT GAT 
Asp Glu Met Ala Lys Gin Ala Arg Asn Leu He Thr Asp 

605 610 615 

GAA CAG TGT ACC CTT AGT GAC CAG TTG CTA CCC AAG CAT 
Glu Gin Cys Thr Leu Ser Asp Gin Leu Leu Pro Lys His 
620 625 630 

ACT ATC AGT CAA GCA GTG AAT AAG AAA TCA AAA 
Thr He Ser Gin Ala Val Asn Lys Lys Ser Lys 

640 645 
AAA GGG GAA CCT GAA AGG GAG AAA CCA GGT GTT 
Lys Gly Glu Pro Glu Arg Glu Lys Pro Gly Val 

655 660 
AAC AGG CTG GTT GTG ACC AAC CTT GAT AAA TTG 
Asn Arg Leu Val Val Thr Asn Leu Asp Lys Leu 

670 675 
GAG TTA TGC TTC TCT ATA AAT TAT GTA CCA AAC 
Glu Leu Cys Phe Ser He Asn Tyr Val Pro Asn 

685 690 
CAT ACC TTT ACC CCA CGA GAA TAT TTG ACT TCT 
His Thr Phe Thr Pro Arg Glu Tyr Leu Thr Ser 
700 705 710 

TTT ACC AAG TCA ATT GTT GGG ATG ACT ATG TAT 
Phe Thr Lys Ser He Val Gly Met Thr Met Tyr 

720 725 
GAA ATT GCA AAA CCT TCA GAA CTT CTA ACA AGT 



AAG CAG 
Lys Gin 

GAG AGC 
Glu Ser 

CAC jACT 
His Thr 
680 
ATG GTG 
Met Val 
695 

CAT CTG 
His Leu 



ATG TTC CTA 
Met Phe Leu 

ATT TGC ACA 
He Cys Thr 

TGT GCC AAA 
Cys Ala Lys 
635 

ACT GGT AAG 
Thr Gly Lys 

650 
ATG AGG AAA 
Met Arg Lys 
665 

GCA CTT TCT 
Ala Leu Ser 

GTA TGG GAA 
Val Trp Glu 



GAA ATA CGC 
Glu He Arg 

715 

AAT CAA GCC ACA CAG 
Asn Gin Ala Thr Gin 
730 

GTA AGA GCA TAC ATG 



1828 



1876 



1924 



1972 



2020 



2068 



2116 



2164 



2212 



2260 
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ACC GTA 
Thr Val 

GTA TTT 
Val Phe 
765 
GGA GAG 
Gly Glu 
780 

TTG TTA 
Leu Leu 

AAA GCG 
Lys Ala 

4 

GAG GAA 
Glu Glu 

GGC CCA 
Gly Pro 
845 
TCA TCA 
Ser Ser 
860 

GTG TTA 
Val Leu 



735 740 745 

CTC CAG TCA ATA GAA AAC TAT GTG CAG ATT GAT ATT ACA AGA 
Leu Gin Ser lie Glu Asn Tyr Val Gin lie Asp He Thr Arg 
750 755 760 

AAT AAT GTG CTT CTT CAA CAA ACA CAA CAT TTA GAC AGT CAT 
Asn Asn Val Leu Leu Gin Gin Thr Gin His Leu Asp Ser His 

770 775 
CCA ACC ATT ACA AGT CTA TAC ACA AAT TGG TAT TTG GAA ACT 
Pro Thr He Thr Ser Leu Tyr Thr Asn Trp Tyr Leu Glu Thr 
785 790 795 

CGA CAA GTC AGC AAT GGC CAT ATA GCA TAT TTT CCT GCA ATG 
Arg Gin Val Ser Asn Gly His lie Ala Tyr Phe Pro Ala Met 

800 805 810 

TTT GTG AAC TTA CCT ACA GAA AAT GAA TTA ACA TTC AAT GCA 
Phe Val Asn Leu Pro Thr Glu Asn Glu Leu Thr Phe Asn Ala 

815 820 825 

TAT TCT GAC ATA TCA GAA ATG AGG TCA TTA TCA GAA CTA CTA 
Tyr Ser Asp lie Ser Glu Met Arg Ser Leu Ser Glu Leu Leu 
830 835 840 

TAT GGT ATG AAG TTT CTA AGT GAA AGC CTT ATG TGG CAT ATT 
Tyr Gly Met Lys Phe Leu Ser Glu Ser Leu Met Trp His lie 

850 855 
CAA GTT GCT GAA CTT AAG AAA CTT GTG GTG GAG AAT GTT GAT 
Gin Val Ala Glu Leu Lys Lys Leu Val Val Glu Asn Val Asp 
865 870 875 

ACA CAA ATG AGG ACC AGC TTT GAC AAA CCA GAC CAG ATG GCT 
Thr Gin Met Arg Thr Ser Phe Asp Lys Pro Asp Gin Met Ala 
880 885 890 



2308 



2356 



2404 



2452 



2500 



2548 



2596 



2644 



2692 
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Ala Leu Phe Lys Arg Leu Ser Ser Val Asp Ser Val Leu Lys Arg Met 

895 900 905 

ACA ATA ATT GGT GTA ATT TTA TCC TTC CGA TCA TTG GCA CAA GAA GCA 
Thr lie He Gly Val lie Leu Ser Phe Arg Ser Leu Ala Gin Glu Ala 

910 915 920 

CTT AGA GAT GTG TTA TCC TAC CAC ATT CCT TTT CTT GTA 
Leu Arg Asp Val Leu Ser Tyr His lie Pro Phe Leu Val 

925 930 935 

GAA GAT TTT AAG GAT CAC ATT CCA AGG GAA ACT GAT ATG 
Glu Asp Phe Lys Asp His He Pro Arg Glu Thr Asp Met 
940 945 950 

ATG AAT GTG TAT GAG TTA TCA TCA GCT GCC GGA TTA CCT 
Met Asn Val Tyr Glu Leu Ser Ser Ala Ala Gly Leu Pro 

960 965 
GAT CCT GCA TTG GTC GTA GCT CTT TCT TCA CAJL AAA TCG 
Asp Pro Ala |.eu Val Val Ala Leu Ser Ser Gin Lys Ser 

975 980 
AGT CCA GAA GAA GAG TAT AAA ATT GCC TGC CTT CTC ATG 
Ser Pro Glu Glu Glu Tyr Lys lie Ala Cys Leu Leu Met 
990 995 1000 

GCA GTT TCT TTG CCA ACA CTG GCC AGT AAT GTG ATG TCT 
-Ala Val Ser Leu Pro Thr Leu Ala Ser Asn Val Met Ser 
1005 1010 1015 

CCT GCT ATA GAA GGG CAT TGC AAC AAC ATA CAT TGC TTG 
Pro Ala lie Glu Gly His Cys Asn Asn He His Cys Leu 
1020 1025 1030 

ATC AAC CAG ATT GCT GCA GCT TTG TTT ACA ATT CAC AAA 
He Asn Gin lie Ala Ala Ala Leu Phe Thr lie His Lys 



AGT TCA ATT 
Ser Ser lie 

AAG GTT GCA 
Lys Val Ala 
955 

TGT GAG ATT 
Cys Glu He 

970 
GAA AAC ATT 
Glu Asn lie 
985 

GTG TTT GTG 
Val Phe Val 

CAG TAC AGC 
Gin Tyr Ser 

GCC AAA GCC 
Ala Lys Ala 
1035 
GGA AGC ATT 
Gly Ser He 



2788 



2836 



2884 



2932 



2980 



3028 



3076 



3124 



3172 
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GAA GAC CGT CTT AAA GAA TTT CTG GCG CTT GCA TCC TCC AGT CTA CTG 3220 
Glu Asp Arg Leu Lys Glu Phe Leu Ala Leu Ala Ser Ser Ser Leu Leu 

1055 1060 1065 

AAA ATT GGC CAG GAG ACA GAT AAA ACT ACA ACA AGA AAT AGA GAA TCT 3268 
Lys lie Gly Gin Glu Thr Asp Lys Thr Thr Thr Arg Asn Arg Glu Ser 

1070 1075 1080 

GTT TAT TTA CTG CTA GAT ATG ATT GTA CAA GAA TCT CCA TTC CTT ACA 3316 
Val Tyr Leu Leu Leu Asp Met lie Val Gin Glu Ser Pro Phe Leu Thr 

1085 1090 1095 

ATG GAT CTT TTG GAA TCT TGT TTT CCT TAT GTC TTG CTG AGA AAT GCA 3364 
Met Asp Leu Leu Glu Ser Cys Phe Pro Tyr Val Leu Leu Arg Asn Ala 
1100 H05 1110 1115 

TAC CAT GCT GTC TAC AAA CAA AGT GTT ACA TCT TCT GCA TAAAATTACC 3413 
Tyr His Ala Val Tyr Lys Gin Ser Val Thr Ser Ser Ala 

1120 H25 
TACTTAATCA AGATAAGCAC GCATTTTTGT TGCCTTGGTT TTACCTGTAG ACTGTGGAAC 3473 
TATTTTACCT TAAGACCTGA AAAAGTTTTG TGGATTATAA ATTTCTTTCA TACGGTTGTA 3533 
TTTTCTGATC ATTGGTTTCT TAATATGGTT GTACTACAGT ATACTTGGTT GATTTAGGTT 3593 
GCACATTCAC TGAATTCACT GAGATTATTC CTATAATTTT AAAGTATCAT TTATTTGAAA 3653 
AACATACATT ATCAACATGT TTTTGATATT TGATAATGAA AAAAATCTTT GCTTGTTTAT 3713 
TTCTGAAAAA GAACTGTATT TAGTGATTAT TTTAGATAGT GATATTATAG CATTCATCTG 3773 
TGTGTAAATT ATTTCATATA GGGAAGAGTT CTGATCTGTA CCTATGGTTC TTATTGAAAA 3833 
CAACATTGGA TGTGCATTTC TGTGATGTTA TGAATACATT TCTACTTTAT TTTGAAACAT 3893 
TTGCCAAACT AAATACTGTA ACACTGTATA ACATTTAAAA ATGTTAAAGA ACTGCTTAGT 3953 
ATTAGAAGCA GATCATTTCC CAAAATTCTA AGAGCAGCAG CATATGTTGT TGCTTGTATA 4013. 
AAGCCTAGCG ATAATTTTTA GACTAACTTC CATGGTGCCC TGTTGGCATT AGCACTACCA 4073 
TTGTACCCTG CTGTATAATA AACAATCTTA GACATTTATC AACTGTTGAT ACAAATGTTA 4133 
GTCCCTAACC ACTTTTTATA TATGTTTTAA ATTTTTGAAA TTCAAGTGTA CCTTCCATAA 4193 




( 
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[0 13 5] 
: 2 

£$f£ : M b (Homo sapiens) 



Met Ser Arg Ser Val Leu Gin Pro Ser Gin Gin Lys Leu Ala Glu Lys 

1 5 10 15 

Leu Thr lie Leu Asn Asp Arg Gly Val Gly Met Leu Thr Arg Leu Tyr 

20 25 30 

Asn lie Lys Lys Ala Cys Gly Asp Pro Lys Ala Lys Pro Ser Tyr Leu 

35 40 45 

lie Asp Lys Asn Leu Glu Ser Ala Val Lys Phe lie Val Arg Lys Phe 

50 55 60 

Pro Ala Val Glu Thr Arg Asn Asn Asn Gin Gin Leu Ala Gin Leu Gin 
65 70 75 80 

Lys Glu Lys Ser Glu He Leu Lys Asn Leu Ala Leu Tyr Tyr Phe Thr 

85 90 95 

Phe Val Asp Val Met Glu Phe Lys Asp His Val Cys Glu Leu Leu Asn 

100 105 110 

Thr lie Asp Val Cys Gin Val Phe Phe Asp He Thr Val Asn Phe Asp 

115 120 125 

Leu Thr Lys Asn Tyr Leu Asp Leu lie lie Thr Tyr Thr Thr Leu Met 

130 135 140 

lie Leu Leu Ser Arg He Glu Glu Arg Lys Ala lie He Gly Leu Tyr 
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Asn Tyr Ala Bis Glu Met Thr His Gly Ala Ser Asp Arg Glu Tyr Pro 

165 170 175 

Arg Leu Gly Gin Met lie Val Asp Tyr Glu Asn Pro Leu Lys Lys Met 

180 185 190 

Met Glu Glu Phe Val Pro His Ser Lys Ser Leu Ala Asp Ala Leu lie 

195 200 205 

Ser Leu Gin Met Val Tyr Pro Arg Arg Asn Leu Ser Ala Asp Gin Trp 

210 215 220 

Arg Asn Ala Gin Leu Leu Ser Leu lie Ser Ala Pro Ser Thr Met Leu 
225 230 235 240 

Asn Pro Ala Gin Ser Asp Thr Met Pro Cys Glu Tyr Leu Ser Leu Asp 

245 250 255 

Ala Met Glu Lys Trp He lie Phe Gly Phe He Leu Cys His Gly He 

260 265 270 

Leu Asn Thr Asp Ala Thr Ala Leu Asn Leu Trp Lys Leu Ala Leu Gin 

275 280 285 

Ser Ser Ser Cys Leu Ser Leu Phe Arg Asp Glu Val Phe His lie His 

290 295 300 

Lys Ala Ala Glu Asp Leu Phe Val Asn lie Arg Gly Tyr Asn Lys Arg 
305 310 315 320 

He Asn Asp lie Arg Glu Cys Lys Glu Ala Ala Val Ser His Ala Gly 

325 330 335 

Ser Met His Arg Glu Arg Arg Lys Phe Leu Arg Ser Ala Leu Lys Glu 

340 345 350 

Leu Ala Thr Val Leu Ser Asp Gin Pro Gly Leu Leu Gly Pro Lys Ala 

355 360 365 

Leu Phe Val Phe Met Ala Leu Ser Phe Ala Arg Asp Glu He lie Trp 
370 375 380 

Tpii Iftii An? His Ala Asn Asn M*»t Pro lv<s Iw <3*r Ala Asn Asn Php 
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385 390 395 400 

lie Asp Lys His He Ala Glu Leu He Phe Tyr Met Glu Glu Leu Arg 

405 410 415 

Ala His Val Arg Lys Tyr Gly Pro Val Met Gin Arg Tyr Tyr Val Gin 

420 425 430 

Tyr Leu Ser Gly Phe Asp Ala Val Val Leu Asn Glu Leu Val Gin Asn 

435 440 445 

Leu Ser Val Cys Pro Glu Asp Glu Ser He lie Met Ser Ser Phe Val 

450 455 460 

Asn Thr Met Thr Ser Leu Ser Val Lys Gin Val Glu Asp Gly Glu Val 
465 470 475 480 

Phe Asp Phe Arg Gly Met Arg Leu Asp Trp Phe Arg Leu Gin Ala Tyr 

485 490 495 

Thr Ser Val Ser Lys Ala Ser Leu Gly Leu Ala Asp His Arg Glu Leu 

500 505 510 

Gly Lys Met Met Asn Thr lie lie Phe His Thr Lys Met Val Asp Ser 

515 520 525 

Leu Val Glu Met Leu Val Glu Thr Ser Asp Leu Ser He Phe Cys Phe 

530 535 - 540 

Tyr Ser Arg Ala Phe Glu Lys Met Phe Gin Gin Cys Leu Glu Leu Pro 
545 550 555 560 

Ser Gin Ser Arg Tyr Ser He Ala Phe Pro Leu Leu Cys Thr His Phe 

565 570 575 

Met Ser Cys Thr His Glu Leu Cys Pro Glu Glu Arg His His lie Gly 

580 585 590 

Asp Arg Ser Leu Ser Leu Cys Asn Met Phe Leu Asp Glu Met Ala Lys 

595 600 605 

Gin Ala Arg Asn Leu He Thr Asp lie Cys Thr Glu Gin Cys Thr Leu 




r 
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Ser Asp Gin Leu Leu Pro Lys His Cys Ala Lys Thr He Ser Gin Ala 
625 630 635 640 

Val Asn Lys Lys Ser Lys Lys Gin Thr Gly Lys Lys Gly Glu Pro Glu 

645 650 655 

Arg Glu Lys Pro Gly Val Glu Ser Met Arg Lys Asn Arg Leu Val Val 

660 665 670 

Thr Asn Leu Asp Lys Leu His Thr Ala Leu Ser Glu Leu Cys Phe Ser 

675 680 685 

He Asn Tyr Val Pro Asn Met Val Val Trp Glu His Thr Phe Thr Pro 

690 695 700 

Arg Glu Tyr Leu Thr Ser His Leu Glu lie Arg Phe Thr Lys Ser lie 
705 710 715 720 

Val Gly Met Thr Met Tyr Asn Gin Ala Thr Gin Glu lie Ala Lys Pro 

725 730 735 

Ser Glu Leu Leu Thr Ser Val Arg Ala Tyr Met Thr Val Leu Gin Ser 

740 ■ 745 750 

I 

He Glu Asn Tyr Val Gin lie Asp He Thr Arg Val Phe Asn Asn Val 

755 760 765 

Leu Leu Gin Gin Thr Gin His Leu Asp Ser His Gly Glu Pro Thr lie 

770 775 780 

Thr Ser Leu Tyr Thr Asn Trp Tyr Leu Glu Thr Leu Leu Arg Gin Val 
785 790 795 800 

Ser Asn Gly His lie Ala Tyr Phe Pro Ala Met Lys Ala Phe Val Asn 

805 810 815 

Leu Pro Thr Glu Asn Glu Leu Thr Phe Asn Ala Glu Glu Tyr Ser Asp 

820 825 830 

He Ser Glu Met Arg Ser Leu Ser Glu Leu Leu Gly Pro Tyr Gly Met 
835 840 845 
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850 855 860 

Glu Leu Lys Lys Leu Val Val Glu Asn Val Asp Val Leu Thr Gin Met 
865 870 875 880 

Arg Thr Ser Phe Asp Lys Pro Asp Gin Met Ala Ala Leu Phe Lys Arg 

885 890 895 

Leu Ser Ser Val Asp Ser Val Leu Lys Arg Met Thr lie He Gly Val 

900 905 910 

lie Leu Ser Phe Arg Ser Leu Ala Gin Glu Ala Leu Arg Asp Val Leu 

915 920 925 

Ser Tyr His lie Pro Phe Leu Val Ser Ser He Glu Asp Phe Lys Asp 

930 935 940 

His lie Pro Arg Glu Thr Asp Met Lys Val Ala Met Asn Val Tyr Glu 
945 950 955 960 

Leu Ser Ser Ala Ala Gly Leu Pro Cys Glu He Asp Pro Ala Leu Val 

965 970 975 

Val Ala Leu Ser Ser Gin Lys Ser Glu Asn lie Ser Pro Glu Glu Glu 

980 985 990 

Tyr Lys He Ala Cys Leu Leu Met Val Phe Val Ala Val Ser Leu Pro 

995 1000 100.5 

Thr Leu Ala Ser Asn Val Met Ser Gin Tyr Ser Pro Ala lie Glu Gly 

1010 1015 1020 

His Cys Asn Asn lie His Cys Leu Ala Lys Ala lie Asn Gin lie Ala 
102 5 1030 1035 1040 

Ala Ala Leu Phe Thr He His Lys Gly Ser He Glu Asp Arg Leu Lys 

1045 1050 1055 

Glu Phe Leu Ala Leu Ala Ser Ser Ser Leu Leu Lys lie Gly Gin Glu 

1060 1065 1070 

Thr Asp Lys Thr Thr Thr Arg Asn Arg Glu Ser Val Tyr Leu Leu Leu 




( 

^ tfiyL 9 — 3 6 3 1 8 3 



Asp Met He Val Gin Glu Ser Pro Phe Leu Thr Met Asp Leu Leu Glu 

1090 1095 HOO 

Ser Cys Phe Pro Tyr Val Leu Leu Arg Asn Ala Tyr His Ala Val Tyr 
1105 lUO H20 

Lys Gin Ser Val Thr Ser Ser Ala 
1125 

[0 13 6] 

: 265 



B#I©£JH : C & NA t0 » RNA 



: \L Y (Hobo sapiens) 

CAGCAGCAGC AGCAGCATAT GTTGTTGCTT GTATAAAGCC TAGCGATAAT TTTTAGACTA 60 

ACTTCCATGG TGCCCTGTTG GCATTAGCAC TACCATTGTA CCCTGCTGTA TAATAAACAA 120 

TCTTAGACAT TTATCAACTG TTGATACAAA TGTTAGTCCC TAACCACGTT TTATATATGT 180 

TTTAAATTTT TGAAATTCAA GTGTACCTTC CATAACATAA AATAAACACT AGACTGTATC 240 
AAAAAAAAAA AAAAAAAAAA AAAAA 
[0 13 7] 



1« 



[0 13 8] 
gB#|tf>££ : 26 

m<om ' 

mn<Dmm mvmm. ^dna 

TTTTTTTTT TTTTTTTTT TTTTTTA 
[0 13 9] 

mo®. : 

SB^KDS^:^^^ ^DNA 
TTTTTTTTT TTTTTTTTT TTTTTTC 
[0 14 0] 

gB#J£>^£ : 15 

CAGCAGCAGC AGCAG 

[0 14 1] 
Bg#J## : 8 
6a#l£>£3 : 15 
mW<DM : $8fc 
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CTGCTGCTGC TGCTG 
[0 14 2] 

ffi£J0fi3 : 20 

: 

CGCAATTAAC CCTCACTAAAG 

[0 14 3] 
gB?IJ#^ : 10 
BJflKDSS : 21 



GCGTAATACG ACTCACTATA G 

[0 14 4] 
fg#I#^ : 11 
5£5©*S : 18 

CCAGGTGGCG GACGTGTG 
[0 14 5] 



15 



20 



21 



18 



BB#Itf>&3 : 18 

mmom : mm 
mm : -#tt 

mnonm-.^omm. ^dna 

CTCCTGCCAA GAGCTCAT 
[0 14 6] 
: 13 

S!^J©*S : 19 
£1<Z>& : -*« 

h/Kns;- : MR 

TGCTGCTCTC CTCGACATG 

[0 14 7] 
U#I## : 14 
B£5©*3 : 20 

mm^m : mm 
m<om : -** 

mmomm : mdna 

GTCATTCCTC CAAGGTCAGC 
[0 14 8] 

BJ#J#"t : 15 
B#I©*3 : 20 

: mm 

mom : 
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20 

CAGTATTCTA GGTAGTGCCC 
[0 14 9] 
££135- : 16 
mm<D&Z : 19 
3B?U<Z>§[ : MM* 



19 

AGCAGTGCCC TGAAGATTA 
[0 15 0] 
: 17 



| 19 

GCTTGTATAA AGCCTAGCG 
[0 15 1] 

B#!©*S : 20 



20 

GGAAGGTACA CTTGAATTTC 
[0 15 2] 
££|#* : 19 
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mw<Dmn : *&©«su n a 

AGAAGGCTGC TGGAGCTGG 
[0 15 3] 

mn&% : 20 

ge^lI^^S : 22 
: -*« 

CTGTGACAAA TTTTTGGTCA AG 

[0 154] 
gB?ij## : 21 
Si#l©53 : 20 

a#i©£ : 



19 



22 



mnomm : fi&©$&> wna 

TGCTTGTATA AAGCCTAGCG 20 

[0 15 5] 
£$f#* : 22 
B#I©*3 : 25 
fi#I©g : W 



K#I©«H : '-»©«»» ^DNA 

CATGGTCCCT TAAATCCATA ACATC 25 
r o i * r l 
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3B#J## : 23 
g2#Jtf)^2 : 20 

B*f®8S : ft©** ^ DNA 
CATTGGATGT GCATTCTGTG 

[0 15 7] 
: 

GATGTTATGG ATTTAAGGG 
[0158] 

: 19 

CTTGCGTCTT TCTCTGTGC 

[0 15 9] 
BS#I#* : 26 
Si#I©*S : 20 



ffi£KZ>«£ : r^DN A 

AGCACTGAGC GCGACATGGT 

[0 16 0] 
ffi#I#* : 27 

giI#|tf)S£ : 20 

g|<Z)I8t : 

KJIJOaa : MDNA 
ACCATGTCGC GCTCAGTGCT 
[0 16 1] 
: 28 
■ 20 

TCCTTAAATT CCATAACATC 

[0 16 2] 
gg#J#-t : 29 
mW&Z : 20 
g2#J<Z>M : 
4KZ>» : 

GATGTTATGG AATTTAAGGA 
[011 




r 

ffsf 9-363183 



[0 2 ] 

K bN a p - 1 W^N a p - 1 ©75 yiBJS^fca^^**' 

[03] 

14] 



?(0 Napia^KloV^©RT-PCRa>*S*ft*t1 



[05] 

r^t^PS-ODNS#ft»B*SH-SY5YK:*ya**fe 
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I 4 + 3 « 



41- 

* 4 * * - 



9-1 




•Ma 



1 



W¥ 9-3 6 3 1 8 3' 



mm] 

mm) tSNap ise«&tjfMa«s:=i-K't«DNA<z>ai«„ 

<tt^iDS*ifc7^y»ffi^JS:^U fro, 73Kh-i/^#PM^'f4 : &^-tSge 
&rmffi5B«&=i-K?-*DNA. 
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1. ^M¥HH 1 9 9 7*£ 9H12 B 



PCT 



& *a ffi *T tt « B8 
H BR * ft 




(5i) aaw»ir»*6 
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Al 



(ll) llK^fW*# 



(43) Hf&^IW 0 



W099/31239 
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(21) sKimis** 
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(30) flE5fc«r-? 

^iS ¥9/363 183 



PCT/JP98/05646 
1998¥l2fl 140(14.12.98) 



1997^12^ 150(15.12.97) 



JP 



(71) &MA (*SSrS» 

(KYOWA HAKKO KOGYO CO., LTD.)[JP/JP] 
T100-8185 3K*ffi^ttfflE*#«T-TB63l* 

Tokyo, (JP) 

(71) mmx ; 

(72) JSW# 

ft* {£ £(SAKAKI, Yoshiyuki)[JP/JP] 

f 236-0045 »£JN »**mAiREag?l|Sffl2-5 1-42 

Kanagawa, (JP) 

(74) ftJIA 

^(HIRAKI, Yusukc ct al.) 
t 105-0001 jESCfflffiE/S^Pl-TBl?*!^ 
I*/ P^5»^3F Tokyo. (JP) 



(81) ^SS AU. BG, BR, CA, CM CZ, HU, IL, JP, KR, MX. 
NO, NZ, PL, RO, SG, SI, SK, UA, US, VN, — 7 WIT 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), K'W»!T (AT, BE, 
CH, CY, DE, DK, ES, Fl, FR, GB, GR, IE, IT, LU, MC, NL, PT, 
SE). 



(54)Title: HUMAN Napl PROTEIN 

(54)%0fl^£ft t KNaplSSK 



(57) Abstract . . , , • c 

A protein having the amino acid sequence represented by SEQ ID NO:2; a protein having an amino acid sequence resulting from the 
amino acid sequence represented by SEQ ID NO:2 by substitution, deletion or addition of at least one amino acid and having an apoptosis 
inhibitory activity; and a DNA encoding the above proteins. 
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(74) RMA 
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(54)4gSfltf)£ffc t hNaplSSW 



(81) WOES AU, BG, DR, CA. CN. CZ. HU. IL, JP. KR, MX. 
NO, NZ, PL. RO. SG, SI, SK, UA. US. VN, a - 7 v/T^J? 
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inhibitory activity; and a DNA encoding the above proteins. 



WO 99/31239 



PCT/JP98/05646 



m m * 

tl h N a p 1 

^gs^ii»fgtt'c*6. Tco^ssx-o^mi^ %w&. 

«B»«fc £A3fi:<fctf*3 7^ D ^ K»*t©»fiMR^<D 

?tLT. 0 - 7^ O-T h'lirffi(*5e [*-f * + - (Nature) , 325. 733 
(1987)] , yi/-t-'J> (presenilin) 1 [Nature, 375, 754 (1995)] . 
-t^'J>2 ["tMx>* (Science) , 269, 973 (1995)] *Mts$nT^S. * 
fc»j£©ft»H*fc%A&n*afc*fcl'"C. 7*'J*«fiE (apolipoprotein 
E; apoE) <DK&&&?&W.Oo*><D4mm£i£toT:^Z [Science, 261, 
921 (1993)] . 

»fiK*AU*S*it5fc. 7# F - fc^" 5 «* 

[Science,272. 1349 (1996)] . 0 -7 5 a-T Kt&ffi#5fi*>fc£*** * " 7 

[Science.245. 417 (1989)] . 0 - 7 5 □ -f H^^HW-ffirlUfeS^^ 



WO 99/31239 



PCT/JP98/0S646 



Res. Commun.219, 509 (1996)] . 

&Wli-n%LLX^Z>&& : ?-tlsX9U-K{t$titzt hHem-lcDNA 

-f 5 # • x h • 4 Vi) • 7 '0 9 (Biochimica et Biphysica Acta) , 

logo , 241 (i99i)] . tmw&fcK&xfmmw&^^K^tt^^* 

t^^htihi/s Vi/a ^x#3S£^d h e m - 2 [»— • #7 • 
^3.^— . y ^^- n o;_ (Journal of Molecular Biology) , 251. 41 (1995)] . 
Mtfd7-y MSacDNA7-f y^O-iUH 1 9 c D N A LT*§ 
n/:ryhHem-2cDNA [J. Mol. Biol. ,251, 41 (1995)] HiSttS^n 
fc®fifc^<Dfg&£%* s flfett"C^5. ftifn©IfiIJ:77 hN a p 1 i:Z> 
7^ 7 KE5»J(D*€D^-li, t: hH e m- 1 ** 5 9 %, ->3^>'3^Aidh 
e m - 2 **6 0 %. 7 «y h H e m - 2 (i 9 4 % i; t>9 #3?(;ilSvMI["C&6. 

N a p 1 i^ltl^Nc ktt, 3 7 7 7^ K*^^SaU&rtSaS*C* 
•J. SH2F^^VJ:3o©SH3K^^>^tlt''^ [? ? l/-f y ? • 7:> 
7 X- 'j+r-f- (Nucleic Acids Research) , 18, 1048 (1990)] . — ft* II. S 
H2 F^vii'J^lkfn^v^^t'K^vt^b, SH3 K^vii^ 

n5fc*^t>tlt^5. Nc kti. f©SH2 K^VfcftUT, ±& 

JfJIB? (Epidermal Growth Factor; EGF) , iflL /MS £ £ *t M H ? 

(Platelet derived growth factor; PDGF) . M 510? (vascular 
endothelial growth factor; VEGF) , ffF*ffiJM5IIS^ (hepatocyte growth 
factor ; HGF) ^MJMMH?©?-D ^ >*-t-ir§J U t^-OSS'J > 
8Hfcf-av>£*££U WSftiSttS^t^^nti.^ [Proc. Natl. 
Acad. Sci. USA, 89. 8894 (1992), * V * a 7 - • 7 > h* ■ ^^7- ■ # 

□ v'- (Molecular & Cellular Biology) . 12. 5824 (1992), v>-^ • is 
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Sequence Tag ; c D N A v ^ 1 7 l> -*V>%W c D N A 0 O- >£> 3 ' JSlfc «k 
tf 5 , fflOiS3RiWt&«&m«fe£fcTm«>kt,0)) J:Lt77hHem-2$, 
SvMiv^H 1 9 t^Dy-^5t b c DNA?D'-><05 , JS8B#©JS 

{ I $ S I - 6 3S ^ <0 8? W ** S £ "C ^ 3 . 
*£BBli. tlbNap llfiS, iI6I^-Hf5DNA. isgfito^ 

s. 

JSCHIUjITS t b N a p 1 (Nek associated protein DgfiM £ 

*&IB&JSJIT£>(1)~( l9){wBB-rs. 
(I) E5iJ#^2 i;ffiK©7 5 >'Kfi2^J ! fe^1"S t bN a p l SeH. £fcl± 

liM) 07 5 X^tL<l±#J0$n/i75y»Eyj'fe^U. i^, 

7*b-S'*JiPSJi£ttfcW1-S£6K. 

±iao7^ ;ss©^, i^ib< liMioii, ajstajs»T-*s&fimi*tt 
gPfi^WSHMS^t- <k u fcfc. a«lS u < lifting t5gU0»07 5 y 8£ 

EyJ* J< bfc'J. i^7t; b-v^P$'JrStt^^1"6£aS(i. Molecular 
Cloning. A Laboratory Manual, Second Edition, Cold spring Harbor 
Laboratory Press (1989) (JJJLT. * U * a 7 - ?D-^>?" H2IS £ El") . 
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62?>] t '> ts. < 1 1 6 0 %i^±Offl|^H4 fefltSDNA, » * L < l£ 8 0 %&±<D 
fflHtt%*t5DNA, Sf>Kff*L< 1*9 5%tt±OfflRtt*«t6DNA% 

(5) ilE(2)~(4)<Dt>-rn^{C2Ett©DN Aii^^^-i: «r^t'a«^^^ 

(9) frS(2)-(4)0)^-rn*MIiattODNA©iSSE5!l©"5^- a^u/-5~6 

(11) SS^JS-t 2 6 * fete 2 8-CS^»^nS^SE? l J?:^1"^auiS(9)iStX^ 

(12) rnilEO) ^/c{i(10)SE«cCD7i- U □* 7 ? Utf* K *E Wc. £ h N a p 1 
ig{£ ^ <£> m R N A til 

(13) |?fE(9)*/c{i(10)Ett©^U rJ7*U*^F*£*3-rS. 

(14) |irE(9)*fc{i(ll)E«0*U ^?^^*^H4ffl^^. thNapl 
i3£?£>e¥ * /c tim R N A (DffllR £ 5 #S . 

(15) |&E(9)£fcl*(ll)ffi«©*'J ^7^1/^^K%^^1-S. 7#h-v 

(16) H5E(DE«©SS^%^i*1"Sfii#. 

d7) faE(i6)Ett©»H**H^fc. »#aiEtt©seii»ftfi^«tt*s. 

(18) l5E(16)Ett0ffitt*££-*"S. T^VW^-^WrB. 

(19) H5E(16)Ettwmf*«:WafiSt^i:bT^W-rs. T^h-^^^BB-^I- 
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B S I/*- X(FEBS Letters), 351. 231 (1994)] feflfflU. 7 ^'V'W v-?pf 
fgffi K IS JIT S D N A £ SSS"t 6 . 

o->*- (Methods inEnzymol.) , 154- 3 (1987)] , AGPCS 9, 
1937 (1991)] fc£tf*tft>ftS. 

JfciRNA*^ 1 ; (A) +RNAt L"Cm R N A fe 8HS1"5#£ £ LTl±, 
7M) □ (dT) ltftt^D-^*7Ai (^l/#i7--i'n-->^ 312 
Rfi) f^ilf^tio. 

2 hi-* 77-T.b- h77^-mRNA'7-fVl/-va>- J f'^ C p ast 
Track raRNA Isolation Kit ; -i > fc* h D ->'x > (Invitrogen) *±SS] . 04v 
V ■ 7 V V 7" • m R N A • £ a U 7 -f T - i/ 3 > • * 7 b [Quick Prep raRNA 
Purification Kit ; 7 7^->7 (Pharmacia) *±S] ^J:©^7h^^tE 

aaa^ <b us m r n a % uas-r 5 Z. t, -c* t £ . 

(- J; 'J c DNAfc£j£U fic^T. C tlb&* V> c D N A (' *f L T 7 >7J-7*7 
-f7-i:ffi*y7'f7-i:4ffl^tPCR%ffi\ c DN A ^4t#S-f S. 

7>7J-7*7'f7-fcl±, m R N A CO 3 ' # D AI£7»JK££-*" 5# 'J □* d 

ftiy7-(7-i:ii zmmcoc dn AoiewcwLTiseL, i^-scs 

g. ^PV-f^n^'-X (Operon Techno 1 og i es ) ttl^CD O P A- 1 ~ 2 0 s 
OPB-1-20. OPC-1-20, OPD- 1 ~2 0^£&lf6Ci:#"C£ 
©. ftST*^ T-<D&$ fcLTIi. 1 0-20^11111^11^. 
I^T. PCRi:«fc'Jtg*S$nfc±lE^*©cDNA4, * l> 7 ? U ^7 5 K 
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ll(£, TIE ( 1 ) ~ (3) CQTiF i£t- <£ ') c DNAil^ilil i^t'ti. 
( 1 ) c DN A7^ ^7 'J — Of'Jffl 

±IHDN AE0t£-£7*D-7£: UT. ^icDNA7^7'J-^^/:^^ 
'J ^I'-t'-^B >(:<fc-5X7 'j -->7'£ff-? C iiKi 'J. c DNA±:S£t§£ 

JSITI^ c DN A 7 ^ ^7 »J-<DflFK?£tIo^-Cft*S. 

cDNAy-fy^'J-MaiUTIl * 1/ 4 a 7 - • 7 D > 7' H 2 )!£ 
M U > h • h n—)]/X ■ j y < U * =1.7 — • ;W*Oi/- (Current 
Protocols in Molecular Biology) . "It "7 )V t > h 1 ~ 3 4 (Supplement 1~ 

34) , • /<7*y :>>7' • rv^i-fy • 7> K • ^x-< r >7 — * 

-fi>7 (Greene Publishing Associates and Wi ley-Interscience) , 1987- 
1996^)S. h • T'n hD-;uX • -f > • ^1/^37 — ■ /^*ui/ 

— »f-7»> h 1 ~ 3 4 tmitZl 3TlZR®Zntzj5&. &5vM£rtfJ!R0 4f7 
K $l*.l£X-^-7>7 'J 7 h • ^7^5 K • ^rA • 7*- • c D N A • V 
y-ti/X • 7>K - 77X5 H • 70— — >7* [Superscript Plasmid System 
for cDNA Synthesis and Plasmid Cloning ; 7 -f 7 • x 7 7 O v — X (Life 
Technologies) ftgj] ^f77-cDNA • *>>-fc*>X • 4r 7 h [ZAP-cDNA 
Synthesis^ Kit, X h 7 **>*->ttR] £JB^S#}£& i:#&lf<bftS. £<bK, 
c DN A7-f 7*7 'J — -rOfcOOTUJEoQ, 0d*.i£ 7 o - >f- 7 7 (Clontech) ft 
Ok hflic DNA7-T 7*7l)-#%f!lffi-rsc t^T'SS. 

cDN A7-f 77 U -£ft^1-£/c#)tf>7 n-->7'^7 7-i: L"Ct±. *» 
IK 1 2fc*T*e5ifcKT'§5fc0T**ftli. 77~V^77-. 7*7X5 
^^-^^m-Ctttffl-CtS. ^{*WtC(i. ZAP Express [X r- 7 * *>*->tt 
gL Strategies, 5. 58 (1992)] . pBluescript II SK(+) C771/-T77 • 7*> 
7 H ■ U+r — ^ (Nucleic Acids Research) , ]7, 9494 (1989)] , Lambda ZAP 
II (X h 7* . AgtlO. Agtll [DNA7D-->7\ 7 • 7°7 7 
f-f ■ T^D-f ( DNA Cloning, A Practical Approach ) , 1, 49 
(1985)] . A-TriplEx (?D->f7^^) . AExCell (7 7^7v7tS) , 
pT7T318U (77^7v7aS) . PcD2 [Mol. Cell. Biol.. 3. 280 (1983)] 
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E?'J#^t 1 -C'^^nSEyjfeW-tSDNA^fe^lf o: ttz. E#! 

Sa©^f-*->*sx^L/cE9>J%^i*St,0^i:t;, 7*h-:>7*P#J&tt£ 

& £?!Jffl L > • x^7-aSCD N A£ J«model 392^ £ & tfS ^£ # 

-eta. 

^T-llBB^-tSDNAW-SP^EWfe^-rSTl-U l/Tl-f- K««fctf7>f"fe 

>7 ■ ^-'j d*7^ l/^-f- KfcPK-rs 

KtfU =J77 U*^ K£A:t±7>*"fe>* • #U =i'77 Hi: It. ffllA 

If, ^aiLfe^mRNA©-S|SO*SEyJi;feH>-C. 5 * ^JBfflSOifiSEyJ KtB 
ItitV^y?^- 3'^«!jcD^SE^(:ffl^T6 7>^^>777< 
T-^fclfSl^T't-S. fc/£U m RN AH«v>T 7 7 ^Mlfg^ t 3& 

g (Tm) ««ttflfiS»*s®«i:SfcSwi:a)4:v^y rf7 ? l/tf KtrfcoT. 
5-6 0»S©t©* s ^lf 10-4 O»g»0fc0)* s *?£U\ 

hN a p 1 (DDN AO-gSWJSSEyj^W-TS-t >7 • * U □ 7- 7 U * ^ 

^U7t^Kllo^TliE5'JSf^l 2 1. 2 3£fcli2 4-C*t*2ttat,tf>fc. 
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*±) . P Trs30 r Escherichia coli JM109/pTrS30 (FERM BP — 5407) & ') . 
P Trs32 [ Escherichia coli JM109/ P TrS32 (FERM BP-5408) J: U fH«] . PGKA2 
[ Escherichia coli IGKA2 (FERM BP-6798) «k 0 P H . •« IS HS 60-221091] . 
P Term2 (^^¥3-22979, US468619K US4939094, US5160735) . pGEX (77^7 
:>7*±) , pET^XxA (y/^>*x>tt) . pSupex3?fe0!l*-f 5w ttfXih. 

%2>$<DX't£\>\ m*.lZ. t r p -?U~-$- (P t r p) . J.a.c.T'n 3E: - 

ilJiJS-tt/c^n^ — £ — ( P t r p x 2 ) , t a c 7n^-£— , 1 a c T 7 7 
D ^_^- % i e t 1 ^□*-^-<Ocfc^i;A^W^Stf-3cSSnfcya : e-^ 

U^'y-A^SS^iJt UTtt, ^>W>-*>#V (Shine-Dalgarno) Kfll 

li, Escherichia coli XLl-Blue, Escherichia coji XL2-Blue, Escherichia 
coli DH1 , Escherichia coli MC1000 , Escherichia coH KY3276 , 
Escherichia coli W1485 , Escherichia coli JM109, Escherichia coH HB10U 
Escherichia coli No. 49, Escherichia coli W3110. Escherichia coM NY49, 
Bacillus subti lis . Bacillus amvlol iouefacines , Brevibacterium 
immariophilum ATCC14068 . Brevibacterium saccharolvticum ATCC14066 , 
Brevibacterium f lavum ATCC14067. Brevibacterium lactofermentum ATCC13869. 
Corvnebacterium glutamicum ATCC13032, Corvnebacter ium acetoacidophi lum 
ATCC13870. Microbacterium ammon i aph i 1 urn ATCC15354 ^ & fo \) h Z. t frX £ 6 . 
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early) afi^^D*- * - SV4 0«^Ot-?-$)O^i^nf 

ItifflfifcLTIi, thO«l6X-*S^T;W< (Namalwa) -**<D«fe 
f^COSM, f W--* • ^^-fl)«Bt'*5CH0IIB, 
HBT5637 (ft §88863-299) &lf S d fctfT't S. 

[Cytotechnology. 3. 133 (1990)] . U (KH¥2-227075) . 
V*7x^>3>& [Proc. Natl. Acad. Sci. USA. 84. 7413 ^ 1987)] 
If 6 ' fctfT-t*. 

,y 3 > • /<. ? $ — X • 7 ■ y #7 V } ) — * T — 3. 7 ^ (Baculovirus 

Expression Vectors, A Laboratory Manual) . h ■ 7° b u-^X ■ 

> . ^^27- • ;W^D-> - • M-34. Bio/Technology, 6, 

47 (1988)«(Ifi«Snfc^lCJ:o-C. * y * - *' 

u^m^a^xm^ti^B^mx^f-'^x^ m*.& pvli392, 

PVL1393, pBlueBacllI ( i: t, IZ4 > M b □ V* ***lf S^* 5 ***. 

(Autographa californica nuclear polyhedrosis virus) £ fcB^S 

fffcffllftV LTIl Spodoptera frugiperda (P3P jfetfflfla"C& & S f 9> Sf2 
1 [y^n^;!^- I^yi^r^av^^-X- 7 • 5*7 HJ- ■ 

(W.H. Freeman and Company) . - a - 3 - * (New York) . (1992)] . 
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IIMIil 5-4 0TC**J:<, iSHBt^li. ii» 1 6 - 9 6WIH"C*6. 
P Hii3. 0~-9. OJI^-rS. pHOIgfl JS«£/il£*ra<OffiL 7^* 
i^i^OA. 7>^-7&£ 4ffl^Ttf-5. 

y o ^& - 37 - l x m m ft © 7 n ^ - 3? - % ^ fe a * ^ 5? - -e s e & u 

% £*-r 5 h f (" &5 (' fS 1: "C -< > -r 3. - -9- - % igtte k •» u x t, 

011 1 a c yn^-ff-frffiwcfsm^? ^-xmn^Ltzm^ 

^n*-$-t%^tz%m.*?$-xmn&&LfzW£ty*%%tZt2lz& 
i§£5%C0 2 ^ffiT^O^TT-tro. ««ifiii3 5-3 7*C# 

gsmmtfezt Lxn btitzBW*z&ft*®*irz&&£ 

J8 StrCl^-S TNM-FHJgife [7 7 — ^>vx> (Pharmingen) . Sf 

- 9 0 0 II S F Migife (H7 • r * V o S/'-XttSi) . ExCelUOO, 
ExCel 1405 O-fftt JRH/W x>*>-X (JRH Biosciences) &8£] 

l Q 
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gj) f /<;-^>x;l,T-v>^> (^OPerkin-Elmertt^) , 7 7^'>7/W 
Tj-f"^ (* ? x-x> Pharmacia BiotechttSi) . 70# (^(IProtein 
Technology Instrument*^) . ?7*7 (*ESynthecel !-Vegatt3J) . B*^ 
-*L-fT<-t- nf7F (^HPerSeptivett^) . &i*«ttF/r«0* ?* H ° 

3. 

mtZX&tLXlt. ffiB**"**. t^*fcl*3-2 0il^©7-yh. "7 

(Complete Freund's Adjuvant) . *»<t7^ 5 - * A i0"li^f> 
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?n-i-A,iK*zit&*; *D-*;w/t<***Ht. asi-s^ftt^-c^ 

4. thNap 1 CO D N A. SfiH*^'*^®^^ 

(1) 1. E*0DNA*ffli\ y-4f>./wy«J^-bf-S/3>ft (^1/ 
. = »2JK) . PCR-S [PCR Protocols, (1990)]. R 

T (reverse-transcribed) - P C RSf C i 'J. *£ 0 S © t b N a p 1 i£<5? 

(2) ±a (i) tisttLfc^ffi^i'J. M^cKameitfftMooa 

7 ^-f t -fficoim * ft r> z. t frx- 1 5 . 

-pc Rtt©*^ fla *. tf* «»f it * x* * $ a ? n 5 f >< - ^ y - > 

(3) *^Bj§©DNA*fflv\ ^M^W^'J-V [Annual Review of 

Genetics.9, 407 (1975)] ^in sitjL^-f ^'J ^-t*-*>3 >S4tf^ 1 tt: J: 



9'* 
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7 4<h-v^i:J; 0 Tfc - D7f>DN AC9»r)Wfc£. aaHSA^DN A4tt 

na*>7^- diur) #c$tii£fts. DNAwwrMfc*<05£fii£. WtffliL 

areas, T^h-^^^^'J^flSoiR^^isrjt^^fc 
- 'j/h^^-y--r xcoM^it ini-£ © £ . n-^*- • t ;i/ * -9- -< - 

(Coulter multisizer) ^<M?1M XiMSSfi £*'Jffl L1im%.tZl5&T:i>Z. 

(5) 1. lH«f37>^-t>X • 3*7? K (RNA/DNA) fcffi 

1>T [ffc^, 46, 681 (1991), Bio/Technology, 9, 358 (1992)] , DNAOg 
^^/clirn RN AC0SS!R i &PS'Ji"o C £ Ik 7*'b-^^i^. 7#h 

co mn&<D^ v ^ 3 fcfitt, 00 A U V - A ^ n U ^ t n - i: ^ c 

(British Journal of Cancer) , 68. 653 (1993)] . fit. C1<D «fc V«clHB& 
T-li, ii^(Da^T-iiiafe^0^^^^^^^t^Sia^?:gmLTV^7^h 

§ ( g^#<£0^fiaT-7^h-v^?P$ 1 Jiia^^i:LT®il< b c l-2607>^ir 
• tf'J □* DN A^'MH&Kfc^T tl hCO*SIii#>0Jfo&fc#P±Si±S - t 
#T't£fc^-3«£ (B*£'W:*«»rffl3S8ift. SilBPtt 1 9 9 5$) tfc 

25 
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sew. mm* fc&m. ^itmrn^mmt^^^. *<fti&%-ft7>7 

V, xfjVt^D-z, 4-9->^V**A. 7 7t7^A. * 

77^. *T7'J>tt, tMI7^5> (hsa) . -7>^b-;k 

LTIfgSft5IMii££*Jfcfc"*^tf bin.*. 

[ ^ _ j- ji . $ -f ■ -=L-UUi/i3)V- V << X y i/ X (Journal of 
Neurological Sciences). 137, 120 (1996)] *®mmmmmtfc [-^-O 
AVUi/—' 7 > h* • K • ^zl - o /^-r tTo ^"-(Neuropathology and 

Applied Neurobiology),?!, 498 (1995)] , (Experimental 
Neurology, 133, 265 (1995), — a — o U # — h (Neuroreport) , 6, 1053 
(1995). ;l"#7;=i-D-!M x >* (Journal of Neuroscience), 

15, 3775 (1995)) . fflK&*£&3£ [Neuron, U, 595 (1993), Ploc. Natl. 
Acad. Sci. USA, 91, 974 (1994)] , ftAR [-f >^T-f ^T-f 7 • ^ 
□'>*■— • 7>H • t:va7iV • (Investigative Ophthalmology 

& Visual Science) , 36. 774 ( 1995) > V * ~~ + Jl ' * 7 ' ^' D ~ 11 ~" T 
(Journal of Glaucoma) , 5. 345, (1996)] . 7 + 
;W • #7 • h D v- (Journal of Hepatol ogy) . 6, 137, (1988), v> - 
-j-jl ■ 7i"7- ^VOv- (Journal of Pathology) . HI. 73 (1993)] 
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\L hNap lig£^<7>cDNAISTtt(D7n-Xt 
( 1 ) Mfrh(D±RNA(D%Lm 

--t'7'J-7 :: 7i-^^U/tC7^U7--tr' [7Pp< #(Promega)ttK] T'&gUT, 
□ 5 UTV^o DN A£&fc£L/;:&> 7 x y 0 O otfwbA&tr^ x£y 
— ;l/?M£*T<<\ i/'xfil/t'D^-^-h (diethyl pyrocarbonate ; D E P 
C) ML/:i 5 J^CMl/c 
( 2 ) 4RNA4ffilV:f-f7 7l/>'>t^- f-f^^U'f 
Mb£>#}£ [FEBS Letters, 351, 231 (1994)] I: <t 9 f-f 77 L' + 
;l/ ■ x-f T.T'U-T tfi-otz. Tfc:b*>. (1) T-»HimfnORNA2. 
5 Aig£S2?'J#^4 3b><b 6 C/Tt 3fl^(D9*)^ 1 S3I07>*-7'7-f T-5 
OpmolfeS-t?. ±{**M 0 *i ldfc* J: E P CjaSL/caSfiTKfe^lraLy. 

7 oTc-c-i o#Rgan&?£. i-<*zK2K^stWT.%^L/i. 2 o omft©i£ 

G^iMR*-^-**';^ • 7- ■ 'J*'?^U7-b'iyf7-ft^ ■ V 
7> h 7 'J 7*£ --tf (SUPERSCRIPT II RNase H - Reverse Transcriptase ; 

7^7 -T^Di/'-X^) ££0 2 xj2t£^g*&£fS/8gaj« [40mMMJ* 
(Tris) -HCl(pH8.4h lOOmM KC1, 5mM MgCl 2 , 20mMi/'x^7. l/-f h -MDTT)2 
Ail, 0.2mg/ml 7 ^>da^7;U7^ XBSA). 1 mM dNTP(dATP, dGTP, dCTP, 
dnP)]10Atl%jSinLT£^U. 25"CT'10#fig. 42'CT'50^^SJ^$i±TcDNA?: 
90tT-5#iajD&LT£j££#±Si+fc. C <Dj£j£*:TEii£Snft [lOmM 
Tris-HCl (pH8. 0), ImM EDTA]80/tt 1 %?SiQL 5<SlC«r|RL/i. 

£l£L/c&* CDcDNA2 ix KZlOxPCRfflSKffi [lOOmM Tris-HCl (pH8.8). 500mM 
KCL 15mM MgCU 1 % h 7 h XTr i ton)X-100. ImM dNTP] 2 ^ K 5 pmol 7 
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DNAtfD fe'Gene Taq 1 HMftfcjfciJOl,, P C R fc *T 7 1 £ K «fc 

££ns»rfr££ ^K^2-t±7^ PC R^SfS^li. 9 4 'CT- 3 0^53. 5 
5°CT- 1 #RSL 7 2°CT- 1 M^^SM* 1 3 0 -9" 

igllBTtt 1 /ilfcPCRBrji *n-->^ffi'<?2--pT7Blue T-Vector 
S/x>tt2S ; ^77,5 KpT7Blue(DEcoR VIM h£OTU S0©3'*J8l-dT 
% HIMUOU-caS***-) DNA7^-y3>^^Ver. 

5 AtltlSiHS-tt. DNAtKU * 7— t'Gene Taq 1 #<fcfc?Siin U mfS9r 
^©HJgBfclRlb^T'PCR'fe^o/c. Z<DR&i&2 n\£. (2)VZ<D% 
«WrJnfe»fci: £©PCR0KfS«2 Atlllo^T, (2) (Dx-f 77U>'>-V 

*n-f *-S/>--e£«»rtt fe«lH!U. □ D--fc»SJCUfcPCRir,J: , J. 
(2) OPCR5««t-S^nsaJRL^>Hk4<Bl;ffiIC^* J «*t 

Z<W&H&&#- i k2n-y9- 1 fcL. &*n->9- 1 J: U 7*7*5 Kp9-1 
(4) £t*P*Tft0ifi£E7 | J0?fcJ£ 

A • P >7* • U - h* • ir-T 9 to ■ — ?x>* • #7 h [SequiTherm Long-Read 
Cycle Sequencing Kit ; x f -t > 9 - • r * y O * - X ( Epicentre 
Technologies) ttS] fcffl^TRJfcfcfT 1 ^ ALF DNAi/-^^- (7 

SS?'J#^ 1 CDt£SSe^J3986~4236#gt:tg^L/i. 12^*^3 O 1 - 1 5 
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e f uii3> YU-frtL-Cm^tzft&m* 1 a 
-;K7)7;U^/W 0^Ji:J:b^LT, *€tg»r JtOl^&T LT ^ 

#ftH?l cl (e f 1 a) aa^HO^T. E*J#* 1 9JSJ:t/2 Oi:^U:e 

7"- 0 /c£U PC ^£0*^1*9 4°CT'3^^in^L/ctl:. 9 4 'CC 3 0 TO. 
5 8"CT' 1 #|SL 7 2TC-e2#fS*»<bfcSHIfc 1 *M ^ 2 5 

KJfcfcfr^. Sftt^7 2'CT* 5 tfEIRfS 

;D->9-lCiftcDNAC^n->il: 
(1) cDNA^'f^'J-^^OcDNA^D-^Kff 

-j ^r><-t'->>3 >|;J; «J V c DNA^O->©KH?:!7*3/:. 2^10^7 
-n7'D7M/;t^n>>>7'^>7^H- [A>f*'>HN* (Hybond 
N+) ; 7T'>*A&K] C9Pt. ^-b*-'>3 C6 x S S C, 

10xfW^b*»(0. 2% BSA, 0. 2%7-f3-^ 0. 2%*V 
k --;HfD 'J K» , l%(w/v) SDS. 2 0 0 ^g/mKDfiSfcBLS&g 
ft (*B**-e5^ttl»a**-Cft»L/c) $i±/^>rlS^DNA] *K7-f;l/ 
#-£&£fU 6 0TC'C2fifia7'l/M7' l J^t'-'>3>^:. 

DNAfcglSJULT. Rfll#^2 l fccfctfl £«509 1 

fcEfcKLT 1 xPCRS(cJa»i«*-C'PCR%m\ S2?'J#^3CD2 6#£ 
^{,21 l#Oi:*a^i" 6cDNAg&#fciftS2-tf:/i. P C R 0>fc<*li 9 4 °C1? 
2 0fj?. 5 8°Cc3 0^. 7 2-Ct-l^A^^5IIH^O^tLt3 0^ 
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(Dt£$k. Se?iJ#^ 1W1 6 6 - 4 2 3 6i§!:^/:o 4 0 7 1 b p OlSSffiPJJi 
&3£T' "tlj: U t, 5'*ffl!l^lSSffiyjli^T*f«C^o/c. 

(3) 5'-RACEi:J:oc DNA^n — >CO^Xt# 
c DNA±tt0i£SK?J&HJ3^;W;1-Srt:tf), 5 * - R A C E £ ?f o /c. 
ffia/KU (A) + R N A ( ? P-Vx «y (lo^T. S2^'J^^ 2 2 £' ^ U 

c DN Aftm&l??^ -7-t 5'-RACE^«y ht'*67Y7 • r?;' P*>'- 

5 c D N A CDiotffr 103 1 4 - 3 3 8 S0>£>ifi26E7!l(::fflMi-f <5) «t 

U S'fflJWc DNAZSVt^KbtlZ&O. 3 k b^DNAKfjt£ii*lL/c„ 

5' - R AC EO^ftWff&ti+'y h <DSftHJ3*0)J&*Kfi£o /-„ Z(DDN A\Sr 
fttmtfa&U (3) ^ICLT, #- P T7Blue T-VectorCl^P- WtU 
pRC0M&t#/- o 

pRCOMfe^TS;kfl§@J£®£&J*Escherichia coli DH5 a /pRCOMfi, FER 
M B P- 6 2 0 2 £ LT, 9 ^ 1 2 £ 1 0 0 ttttT*X3!&ffi|5££^X^X 

I 

( 4 ) cDN A ©Jfi^g25U© j*^ 
5 ' - R A C Et'lHtl/;^ P— >pRCOM(£) c D N A^lgSfiE^J . 3116011 1 

(5) tmm^bx^ML. znt&mmwtmmmi (2) vfc%.bfzp9-\-w 

c DN A£>J£gE?iJ£:o&^£;b-y:5 - iz «t 'J . 9-1 tD^ft c D N A <b %x. 

f)tisiasae^j*«t§f>n/c. c©i£2SE?»jf±4 2 3 6bp*»f>fc«j, 1 1 

2 875 y 8£^<b&£;+-y>U -x-r >?'7U-A (ORF) A^SL/;. d 

^-*G e n B a n k Jttfc U i: Z -5 . &&£E?»J £ -SCf 6iftgS£?'JfiE S 
TT'tilK o*\ 0U*.(£7?-fc*#^-AA 307472. R58000. N44 
0 7 4CDtco^'!iaj£tt7'i7i\ KG#£>JSgEyiJ . «r*S&iaSEyj"C£> 

o/i. &fc\ -a^Ibtl/:ESTIi, i" O R F CDi£<£^<b -Sc L /i t, 
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f-n. • VN-f -t'— v 3 > (fluorescence rn situ hybridization ; F I S 

H) ZXm l¥JX97s (Genomics) . 17. 153 (1993)] I:S^VTIto/:. f 

U *tt*HM*4ffofc. hNAPl©cDNA^4. 2kb* 1 6 - 

dUTP^W:-7^ h^^^a^^l^^^^^^^ 13 ^ 

>«tt (Sigma) ttS] . 2XSSC, 2 /ig/M 

^y^DNA, 2/zg/Ml«itRNA] Kii*^>»K^n-y%»iB* 
2 5 ng/ * 1 1- 4 5 «fc 5 ^» U T - gtt!fefe<*«* * 7 'J *W * * * * • 
[Proc. Natl. Acad. Sci. USA. 83. 2934 (1986)] <Dl5m\Zfc\.\ F I 

Sfca&. $t>tibT*f->«»»t7lfS;>D (Vector) &»] 

3 2f$)iJ, 2q3 2. l-2q3 2. 2i:#St5:^ 3 ^^ 

HU£{5'J5 t r-N a p 1 mRNA©«-ffi«"C<DfBa©ttai 
(1) kh«X'©thNap liafi^y— !f>^Oy h 

->f'^ttOt h©«»mRNA^n-vf^V^t/:7^^-MT 
N • yn-y h [MTN (Multiple Tissue Northern) Blot] felH^T. 
□ •y M:j: i; h^ilt^^ON a p 1 CDmRNAOfgm^&tfcL/io fflW:., t 
h • MTN • 7n>y HHi, fcR. E. »«. ». ^ *»®« ™«<ktf» 
K©mRNAft\ k: h • MT N • 7 o -y H 1 Kli. 1SR, BS)J&. h5£^ ft*. 
§P*. /MB. ^fc-W^ai^mRNA^ b hfla • MTN • yo«y h 
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(2) W&&mMfct'<D N a P 1 jAB^ R T - P C R 

©RT-PCRi:±'JH^:. »ft?iB«»f*5SH-SY5Y [B2tfMi 
f**13ffcffi »«*-W±**0Mh*ft*:. dancer 
Research) , 33, 2643 (1973)] JSitfLA-N-5 0JfflS1i±» 
^^M, Experimental Cell Research. 148- 21 (1983)] ^'^ili 

«re*su-2 5i ca*h** djiaffil#±^#M^n*; 

(Journal of Neuropathology & Experimental Neurology) . 40, 390 (1981)] 
*ft*n*. 10%^«M. i0 0ffi/^->'J>> lOOmg/ml* 
h ^b7^>>^i0l^i^^«^^^* [DM EM 

(Dulbecco's modified Eagle's medium) ] X\ 5 %C0 2 ^ * 3 

RT-PCRfetTo/c. 

»*4H4^-T. H4lC»v^, m*tSH-SY5Y, LA-N-5, 
U-251 (±i&lE&iifflB&T'& 0 . h N A P - 1 lit r N a p 1 afir?K«r*«* 
75^-. e f 1 ali3>fD^tLtfflW:lfftei aafir?»*W* 

04 1^**31-. Wi«i^SH-SY5Y«WLA-N-5 
■CliNap iae?05B3S* s ttifc$nfcAS, ^'J7«M*t-*«U-2 5 It? 

(3) BST'CDtlhNap 1 afirFO-T > • ^ ^ ' /W yU ^ 3 V 

hKaactf ur-f > • • ;w^y^^->3> (in siia 

hybridization ) fcfTo/c. 
»»4:-rSkhHftmi. 5Eft. »«. /MB. l50»*IBficK. 
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tz.. 

7>^*>7.:/D-7^ b®KK 
4%/^*^A7;i/ft K/lOmM U VSIiitil^t 5 : i: C J: 'J tro 

( j } 7>ft>^DNACJ:o SH - S Y 5 Y*£HB&tf)*fflMEtf){£iI 
#*I5?MJH*SH-SY 5 Y(±3Hfc0U5 (2) £ l^-. I^'J#^ 

2 6Ka*1-**E5>J*fcofc hN a p I7>ft^ ■ 7*^7*dW- 
h^)j3T^^?^^H (PS-ODN), X^JtlHffifcLTEyaM 
2 7l^-r*SEW4«f^t^Nap lt>^PS-ODN^*U (3Cffi^« 
ttK) . ^tl^tl'J *7i^ h72> (Lipofect Amine ) UM (7^7 • r 0 
yov-Xtt!SJ) 4*ili:££U 2 0 0 m KDDMEMtl^sfin LX"3i : U.~C" 3 0 # 

8 0 0 Ail£>DMEM£iQ^.x P S - 0 D N 4 . 

5 ^MKfc-SJ:?. SH-SYSYfflBSO^Jfe^^^lHlU/c. 2 C l 2 ISHiS 
H*^tt, PS-ODN*SH-SY5YfflII&KIM&*tt*:. M*PS-0 
DN^i^^tCl^ftU *Jft««LT*»f>4 8BtlHI 

fc. 7>ft>7P S - 0 D N 'J E < MM*^ < 

S - 0 D N % & 0 & < £fl;* s 5?. o 

(2) 7>ft>ADNAi:J:^SH-SY 5 Y *fflB&£>7* b -->*<D{Sii 
(1) ^Pl^tlLT. 7>ft^PS-0DN*/:lit^PS-0DN«: 

41 
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««4DNA7^««*^. ^DNA7^-I1 *>*PS-ODN* 
o v * it <J # 7 x 0 h 7 5 > »S CO * ft $ SO L "C 6 0 8* ^3 <0 flUST- (iftft S n* 
*»ofc. 7>f-fe>^P S-ODNftMiA£tf/iM*±^™ { ^ 

IftttKEHRU £»0l2i:H»i::tihNap iafc*K*rrSRT-PCR*tT 
o/cfclo. 7>^*>*PS-ODN%ftiOLTfflII&KttU&^Sfc«>l 2 

ttfnnzft*- (0 5 b) . 

7>ft>XPS-0DN *mB®E5»J**2 9li*T-t: 

>7sPS-0DN (mffi^fiXtt^) fcK^-C, Pl»Jw'J#7x^h75>K^ 

NA^t»H^^^ *,i,j 7 >f-*>*PS-ODN**'Jii^ 

ftfc*\ ^ >^P S - ODNtrliDN A7^-li*fjtl^*»o/c. 

p 1 a^CKaft^fiT U S H — S Y 5 Y«ftK7# b -****3I - S 

tit, in sriu «iI7^t^ + ■*7-**7--'W*o 
(Journal of Cel lular Biology) . 119, 493 (1992)] II J: 57* b 
©«tast,ffofc. SH-SY5Y%^W7Ui:i^t. *KW5 (3) k 
HttO«JftT-4 8«HHI*«Lfc. 7>ft^PS-0DN (Etf'JS^ 2 6 ) * 
SVMi»BSfflO-fe>^PS-ODN (B*J#*2 7) ft ftftH LT 1 2 ftflflg* U 
PS-ODNtaUiii-a:^ *J&*PS-ODN*a**l^0K*»^ 

& iii 'V b [ TACS In situ Apoptosis Detection Kit ; h U V x > 
(Trev.gen) ft ffl 7 * h * ffo fc. JlttWfcKgfctffc 

7^h-^7.{^'JTO?:5(^^^^^^-^« ro 
DNA(D*»«fJI«i:^f>*««:U /W^y^-tWhU^b7f 

43 



WO 99/31239 



PCT/JP98/05646 



4 : £#DNA 
SS^iJSr-^ 5 : "afiXDNA 
ffifiJSF-^ 6 : "a^DNA 
E^'JS-t 7 : £j&DNA 
E?'J&^8 : £$DNA 
E?'J§^ 9 : -afiKDNA 
E5'J#^lO : afKDNA 
SS^JS-^H : -£#DNA 
E?IJ##l2 : "n fKDNA 
S2f'J#^l3 : £$DNA 
EJUS^M : "aEKDNA 
Se5'J#^l5 : cjEKDNA 
E?'J#^l6 : £$DNA 
Eyj#^l7 : "a J&DNA 
E?J3r^l8 : "nfiKDNA 
E?'J#^l9 : •afiKDNA 
EflIM 20 : a-JiXDNA 
E^JS-^21 : -&J&DNA 
E?'J#^22 : £&DNA 
E?'J#-§23 : £#DNA 
E?'J#^24 : afKDNA 
EWir#25 : £f£DNA 
E5'JS^26 : £$DNA 
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ffi * (D 15 Si 
3. iB9iJ#^liHttOiaSE? l J i S:^1"SDNA. 

4 . tf^Jg 2 £ fcli 3 iEtt©D N AOJaSE^J il* hi) >'>"x > h fcfcfrT"^ 

DN A. 

9. M#a2-4©v^-rti*»ia(i!ai!i©DNAoiasE^Jo-5*). snaufcs 

1 0. EfllMl 7 8-C*t)$n5iaaEy | J , fi:%1"Si»*«9E«©* 

1 1. S2?'J#-t 2 6 £ fcli2 8T-||;b£n5i£SE7 l Jfe*f1"Si8#E9IE«0# 

I 2. fS*JS9*/ciil OtBtt©;*'; :***l/#^KfcfBW;:. t h N a p l S 

g?OmRN A£D^tU&. 
l 3. H#Jfl9£/clil OEI0^'J *7?l/**FfcaW-tS. 7;l^>W t 
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i 



normal 



AD 



1 2 3 4 5 6 7 8 6101 2 3.4 5 8 7 8 910 



Q.I 



Cf 1 «. 
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SEQUENCE LISTING 

<110> SAKAK1 , Y0SHIYUK1 

KYOWA HAKKO KYOGYO CO. , LTD. 

<120> Human Napl Protein 

<130> PH-603PCT 

<140> 
<141> 

<150> JP97/363183 
<151> 1997-12-15 

<160> 29 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 4236 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (20).. (3406) 

<400> 1 



1/31 



148 



196 
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cggcggcacc agcaccacc atg teg cgc tea gtg ctg cag ccc agt cag cag 52 

Met Ser Arg Ser Val Leu Gin Pro Ser Gin Gin 
1 5 10 

aag ctg gcg gag aag etc ace ate etc aac gac egg ggc gtc ggc atg 100 
Lys Leu Ala Glu Lys Leu Thr lie Leu Asn Asp Arg Gly Val Gly Met 
15 20 25 

etc acc cgc etc tac aac ate aag aag gca tgt gga gac ccc aag gca 
Leu Thr Arg Leu Tyr Asn lie Lys Lys Ala Cys Gly Asp Pro Lys Ala 
30 35 40 

aaa cca tec tat ctt ate gac aaa aac ctg gaa tct get gtg aaa ttc 
Lys Pro Ser Tyr Leu He Asp Lys Asn Leu Glu Ser Ala Val Lys Phe 
45 50 55 

ata gtc aga aaa ttc cct get gta gaa acc cgc aac aac aat caa cag 
lie Val Arg Lys Phe Pro Ala Val Glu Thr Arg Asn Asn Asn Gin Gin 
60 65 70 75 

ctt gca caa eta cag aaa gaa aaa tea gag att ctg aaa aat ctg gca 
Leu Ala Gin Leu Gin Lys Glu Lys Ser Glu lie Leu Lys Asn Leu Ala 
80 85 90 

tta tat tac ttc aca ttt gta gat gtt atg gaa ttt aag gac cat gtt 
Leu Tyr Tyr Phe Thr Phe Val Asp Val Met Glu Phe Lys Asp His Val 
95 100 105 

tgt gaa ttg ctg aat act att gac gtt tgc caa gtc ttc ttt gat att 388 



244 



292 



340 



mi 
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Cys Glu Leu Leu Asn Thr lie Asp Val Cys Gin Val Phe Phe Asp He 
110 115 120 

act gta aac ttt gat tta aca aag aac tac tta gat tta att ata acc 436 
Thr Val Asn Phe Asp Leu Thr Lys Asn Tyr Leu Asp Leu lie lie Thr 
125 130 135 

tat aca aca eta atg ata ctg ctg tct cga att gaa gaa agg aag gca 484 
Tyr Thr Thr Leu Met lie Leu Leu Ser Arg He Glu Glu Arg Lys Ala 
140 145 150 155 

ate att gga tta tac aac tat gec cat gaa atg act cat gga gca agt 532 
He He Gly Leu Tyr Asn Tyr Ala His Glu Met Thr His Gly Ala Ser 
160 165 170 

gac aga gaa tac cca cgc ctt ggc cag atg att gtg gat tat gaa aac 580 
Asp Arg Glu Tyr Pro Arg Leu Gly Gin Met He Val Asp Tyr Glu Asn 
175 180 18s' 

cct tta aag aag atg atg gaa gaa ttt gta ccc cat age aag tct ctt 628 
Pro Leu Lys Lys Met Met Glu Glu Phe Val Pro His Ser Lys Ser Leu 
190 195 200 

tea gat gca eta att tct ctt caa atg gta tat cct cga agg aat ctt 676 
Ser Asp Ala Leu lie Ser Leu Gin Met Val Tyr Pro* Arg Arg Asn Leu 
205 210 215 

tea get gac cag tgg aga aat gee cag tta ttg age etc ate agt gca 724 
Ser Ala Asp Gin Trp Arg Asn Ala Gin Leu Leu Ser Leu He Ser Ala 
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220 225 



230 235 



cct agt aca atg ctt aat cca gca cag tec gac act atg cct tgt gaa 772 
Pro Ser Thr Met Leu Asn Pro Ala Gin Ser Asp Thr Met Pro Cys Glu 
240 245 250 



tac etc tct ttg gat gca atg gaa aag tgg att ate ttt ggc ttt att 
Tyr Leu Ser Leu Asp Ala Met Glu Lys Trp lie lie Phe Gly Phe He 
255 260 265 

ttg tgc cat ggg ate eta aat act gac get aca gca ctg aac ctt tgg 
Leu Cys His Gly He Leu Asn Thr Asp Ala Thr Ala Leu Asn Leu Trp 
270 275 280 

aaa eta get ctt caa agt age tct tgc etc tct etc ttt egg gat gaa 
Lys Leu Ala Leu Gin Ser Ser Ser Cys Leu Ser Leu Phe Arg Asp Glu 
285 290 295 

I 

gtt ttc cac att cac aaa get gca gaa gac tta ttt gta aac ata cga 
Val Phe His He His Lys Ala Ala Glu Asp Leu Phe Val Asn He Arg 
300 305 310 315 

ggc tat aat aaa cgt att aat gac ata aga gaa tgc aag gag gca gec 
Gly Tyr Asn Lys Arg lie Asn Asp lie Arg Glu Cys Lys Glu Ala Ala 
320 325 330 

gtg tea cat get ggt tea atg cac aga gaa aga cgc aag ttt tta aga 
Val Ser His Ala Gly Ser Met His Arg Glu Arg Arg Lys Phe Leu Arg 
335 340 345 



820 



868 



916 



964 



1012 



1060 
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tct gca ctg aag gaa ttg get act gtc etc tct gat caa cct gga ttg 1108 
Ser Ala Leu Lys Glu Leu Ala Thr Val Leu Ser Asp Gin Pro Gly Leu 
350 355 360 

eta ggt ccc aag gca ctt ttt gtt ttt atg gca tta tec ttt gec cgt 1156 
Leu Gly Pro Lys Ala Leu Phe Val Phe Met Ala Leu Ser Phe Ala Arg 
365 370 375 

gat gaa ate ate tgg eta ctt cgt cat gca gat aac atg cca aag aag 1204 
Asp Glu lie lie Trp Leu Leu Arg His Ala Asp Asn Met Pro Lys Lys 
380 385 390 395 

agt gca gac gac ttt ata gat aag cac att get gaa tta ata ttt tac 1252 
Ser Ala Asp Asp Phe lie Asp Lys His He Ala Glu Leu He Phe Tyr 
400 405 410 

atg gaa gaa ctt aga gca cat gtg agg aaa tac gga cct gta atg cag 1300 
Met Glu Glu Leu Arg Ala His Val Arg Lys Tyr Gly Pro Val Met Gin 
415 420 425 

agg tat tac gtg cag tac ctt tct ggc ttt gat get gtt gtc etc aat 1348 
Arg Tyr Tyr Val Gin Tyr Leu Ser Gly Phe Asp Ala Val Val Leu Asn 
430 435 440 

gaa etc gtg cag aat ctt tct gtt tgc cct gaa gat gaa tea ate ate 1396 
Glu Leu Val Gin Asn Leu Ser Val Cys Pro Glu Asp Glu Ser He lie 
445 450 455 
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atg tec tct tit gtt aac act atg act tec eta agt gta aaa caa gtt 
Met Ser Ser Phe Val Asn Thr Met Thr Ser Leu Ser Val Lys Gin Val 
460 465 470 475 



1444 



gaa gat ggg gaa gta ttt gat ttc aga gga atg aga tta gat tgg ttt 1492 
Glu Asp Gly Glu Val Phe Asp Phe Arg Gly Met Arg Leu Asp Trp Phe 
480 485 490 

agg tta cag gca tat act agt gtc tea aag get tea ctt ggc ctt gca 1540 
Arg Leu Gin Ala Tyr Thr Ser Val Ser Lys Ala Ser Leu Gly Leu Ala 
495 500 505 



gat cac aga gaa ctt ggg aag atg atg aat aca ata att ttt cat aca 
Asp His Arg Glu Leu Gly Lys Met Met Asn Thr lie He Phe His Thr 
510 515 520 



1588 



aaa atg gta gat tec ttg gtg gaa atg ttg gtg gaa aca tea gat etc 
Lys Met Val Asp Ser leu Val Glu Met Leu Val Glu Thr Ser Asp Leu 
525 530 535 



1636 



tec ata ttt tgt ttt tat agt cgt get ttt gag aag atg ttt caa cag 
Ser lie Phe Cys Phe Tyr Ser Arg Ala Phe Glu Lys Met Phe Gin Gin 
540 545 550 555 



1684 



tgt ttg gag tta ccc tct caa tea aga tac tea att gca ttt cca eta 
Cys Leu Glu Leu Pro Ser Gin Ser Arg Tyr Ser lie Ala Phe Pro Leu 
560 565 570 



1732 



ctt tgc act cat ttt atg agt tgc acg cat gaa eta tgt cca gaa gag 1780 
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Leu Cys Thr His Phe Met Ser Cys Thr His Glu Leu Cys Pro Glu Glu 
575 580 585 

cga cat cat att gga gat cgc agt ctt tec tta tgt aat atg ttc eta 
Arg His His lie Gly Asp Arg Ser Leu Ser Leu Cys Asn Met Phe Leu 
590 595 600 



1828 



gat gaa atg gec aaa caa get cga aat etc ate act gat att tgc aca 
Asp Glu Met Ala Lys Gin Ala Arg Asn Leu lie Thr Asp He Cys Thr 
605 610 615 



1876 



gaa cag tgt ace ctt agt gac cag ttg eta ccc aag cat tgt gec aaa 
Glu Gin Cys Thr Leu Ser Asp Gin Leu Leu Pro Lys His Cys Ala Lys 
620 625 630 635 



1924 



act ate agt caa gca gtg aat aag aaa tea aaa aag cag act ggt aag 
Thr lie Ser Gin Ala Val Asn Lys Lys Ser Lys Lys Gin Thr Gly Lys 
640 645 650 



1972 



aaa ggg gaa cct gaa agg gag aaa cca ggt gtt gag age atg agg aaa 
Lys Gly Glu Pro Glu Arg Glu Lys Pro Gly Val Glu Ser Met Arg Lys 
655 660 665 



2020 



aac agg ctg gtt gtg acc aac ctt gat aaa ttg cac act gca ctt tct 
Asn Arg Leu Val Val Thr Asn Leu Asp Lys Leu His Thr Ala Leu Ser 
670 675 680 



2068 



gag tta tgc ttc tct ata aat tat gta cca aac atg gtg gta tgg gaa 2116 

Glu Leu Cys Phe Ser He Asn Tyr Val Pro Asn Met Val Val Trp Glu 

7/31 
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685 



690 



695 



cat acc ttt acc cca cga gaa tat ttg act tct cat ctg gaa ata cgc 2164 
His Thr Phe Thr Pro Arg Glu Tyr Leu Thr Ser His Leu Glu lie Arg 
700 705 710 715 

ttt acc aag tea att gtt ggg atg act atg tat aat caa gec aca cag 2212 
Phe Thr Lys Ser He Val Gly Met Thr Met Tyr Asn Gin Ala Thr Gin 
720 725 730 



gaa att gca aaa cct tea gaa ctt eta aca agt gta aga gca tac atg 
Glu lie Ala Lys Pro Ser Glu Leu Leu Thr Ser Val Arg Ala Tyr Met 
735 740 745 



2260 



acc gta etc cag tea ata gaa aac tat gtg cag att gat att aca aga 
Thr Val Leu Gin Ser lie Glu Asn Tyr Val Gin lie Asp He Thr Arg 

750 755 760 

I 

gta ttt aat aat gtg ctt ctt caa caa aca caa cat tta gac agt cat 
Val Phe Asn Asn Val Leu Leu Gin Gin Thr Gin His Leu Asp Ser His 
765 770 775 



2308 



2356 



gga gag cca acc att aca agt eta tac aca aat tgg tat ttg gaa act 
Gly Glu Pro Thr lie Thr Ser Leu Tyr Thr Asn Trp Tyr Leu Glu Thr 
780 785 790 795 



2404 



ttg tta cga caa gtc age aat ggc cat ata gca tat ttt cct gca atg 
Leu Leu Arg Gin Val Ser Asn Gly His lie Ala Tyr Phe Pro Ala Met 
800 805 810 



2452 
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aaa gcg ttt gig aac Ua cct aca gaa aat gaa tta aca ttc aat gca 2500 
Lys Ala Phe Val Asn Leu Pro Thr Glu Asn Glu Leu Thr Phe Asn Ala 
815 820 825 

gag gaa tat tct gac ata tea gaa atg agg tea tta tea gaa eta eta 2548 
Glu Glu Tyr Ser Asp lie Ser Glu Met Arg Ser Leu Ser Glu Leu Leu 
830 835 840 

ggc cca tat ggt atg aag ttt eta agt gaa age ctt atg tgg cat att 2596 
Gly Pro Tyr Gly Met Lys Phe Leu Ser Glu Ser Leu Met Trp His He 
845 850 855 

tea tea caa gtt get gaa ctt aag aaa ctt gtg gtg gag aat gtt gat 2644 
Ser Ser Gin Val Ala Glu Leu Lys Lys Leu Val Val Glu Asn Val Asp 
860 865 870 875 

gtg tta aca caa atg agg acc age ttt gac aaa cca gac cag atg get 2692 
Val Leu Thr Gin Met Arg Thr Ser Phe Asp Lys Pro Asp Gin Met Ala 
880 885 890 

gca ctg ttt aaa aga tta tea tct gtt gac agt gtc ttg aag agg atg 2740 
Ala Leu Phe Lys Arg Leu Ser Ser Val Asp Ser Val Leu Lys Arg Met 
895 900 905 

aca ata att ggt gta att tta tec ttc cga tea ttg gca caa gaa gca 2788 
Thr lie lie Gly Val He Leu Ser Phe Arg Ser Leu Ala Gin Glu Ala 
910 915 920 
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2836 



2884 



2932 



2980 



ctt aga gat gtg tta tec tac cac att cct ttt ctt gta agt tea att 
Leu Arg Asp'Val Leu Ser Tyr His lie Pro Phe Leu Val Ser Ser lie 
925 930 935 

gaa gat ttt aag gat cac att cca agg gaa act gat atg aag gtt gca 
Glu Asp Phe Lys Asp His lie Pro Arg Glu Thr Asp Met Lys Val Ala 
940 945 950 . 955 

atg aat gtg tat gag tta tea tea get gec gga tta cct tgt gag att 
Met Asn Val Tyr Glu Leu Ser Ser Ala Ala Gly Leu Pro Cys Glu lie 
960 965 970 

gat cct gca ttg gtc gta get ctt tct tea caa aaa teg gaa aac att 
Asp Pro Ala Leu Val Val Ala Leu Ser Ser Gin Lys Ser Glu Asn lie 
975 980 985 

agt cca gaa gaa gag tat aaa att gee tgc ctt etc atg gtg ttt gtg 
Ser Pro Glu Glu Glu Tyr Lys He Ala Cys Leu Leu Met Val Phe Val 
990 995 1000 

gca gtt tct ttg cca aca ctg gec agt aat gtg atg tct cag tac age 
Ala Val Ser Leu Pro Thr Leu Ala Ser Asn Val Met Ser Gin Tyr Ser 
1005 1010 1015 

cct get ata gaa ggg cat tgc aac aac ata cat tgc ttg gee aaa gee 
Pro Ala lie Glu Gly His Cys Asn Asn lie His Cys Leu Ala Lys Ala 
1020 1025 1030 1035 



ate aac cag att get gca get ttg ttt aca att cac aaa gga age att 3172 



3028 



3076 



3124 
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lie Asn Gin lie Ala Ala Ala Leu Phe Thr lie His Lys Gly Ser lie 
1040 1045 1050 

gaa gac cgt ctt aaa gaa ttt ctg gcg ctt gca tec tec agt eta ctg 3220 
Glu Asp Arg Leu Lys Glu Phe Leu Ala Leu Ala Ser Ser Ser Leu Leu 
1055 1060 1065 

aaa att ggc cag gag aca gat aaa act aca aca aga aat aga gaa tct 3268 
Lys lie Gly Gin Glu Thr Asp Lys Thr Thr Thr Arg Asn Arg Glu Ser 
1070 1075 1080 

gtt tat tta ctg eta gat atg att gta caa gaa tct cca ttc ctt aca 3316 
Val Tyr Leu Leu Leu Asp Met lie Val Gin Glu Ser Pro Phe Leu Thr 
1085 1090 1095 

atg gat ctt ttg gaa tct tgt ttt cct tat gtc ttg ctg aga aat gca 3364 
Met Asp Leu Leu Glu Ser Cys Phe Pro Tyr Val Leu Leu Arg Asn Ala 
1100 H05 mo H15 

tac cat get gtc tac aaa caa agt gtt aca tct tct gca taaaattacc 3413 
Tyr His Ala Val Tyr Lys Gin Ser Val Thr Ser Ser Ala 
1120 1125 

tacttaatca agataagcac gcatttttgt tgccttggtt ttacctgtag actgtggaac 3473 

tattttacct taagacctga aaaagttttg tggattataa atttctttca tacggttgta 3533 

ttttctgatc attggtttct taatatggtt gtactacagt atacttggtt gatttaggtt 3593 



i mi 
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gcacattcac igaaticact gagattattc ctataatm aaagtatcat ttatttgaaa 3653 
aacatacatt atcaacatgt ttttgatatt tgataatgaa aaaaatcttt gcttgtttat 3713 
ttctgaaaaa gaactgtatt tagtgattat tttagatagt gatattatag cattcatctg 3773 
tgtgtaaatt atttcatata gggaagagtt ctgatctgta cctatggttc ttattgaaaa 3833 
caacattgga tgtgcatttc tgtgatgtta tgaatacatt tctactttat tttgaaacat 3893 
ttgccaaact aaatactgta acactgtata acatttaaaa atgttaaaga actgcttagt 3953 
attagaagca gatcatttcc caaaattcta agagcagcag catatgttgt igcttgtata 4013 
aagcctagcg ataattttta gactaacttc catggtgccc tgttggcatt agcactacca 4073 
ttgtaccctg ctgtalaata aacaatctta gacatttatc aactgttgat acaaatgtta 4133 
gtccctaacc actttttata tatgttttaa atttttgaaa ttcaagtgta ccttccataa 4193 
cataaaataa acactagact gtatcaaaaa aaaaaaaaaa aaa 4236 

<210> 2 
<211> 1128 
<212> PRT 

<213> Homo sapiens 
<400> 2 
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Met Ser Arg Ser Val Leu Gin Pro Ser Gin Gin Lys Leu Ala Glu Lys 
15 10 15 

Leu Thr lie Leu Asn Asp Arg Gly Val Gly Met Leu Thr Arg Leu Tyr 
20 25 30 

Asn He Lys Lys Ala Cys Gly Asp Pro Lys Ala Lys Pro Ser Tyr Leu 
35 40 45 

He Asp Lys Asn Leu Glu Ser Ala Val Lys Phe lie Val Arg Lys Phe 
50 55 60 

Pro Ala Val Glu Thr Arg Asn Asn Asn Gin Gin Leu Ala Gin Leu Gin 
65 70 75 80 

Lys Glu Lys Ser Glu He Leu Lys Asn Leu Ala Leu Tyr Tyr Phe Thr 

85 90 95 

I 

Phe Val Asp Val Met Glu Phe Lys Asp His Val Cys Glu Leu Leu Asn 
100 105 HO 

Thr He Asp Val Cys Gin Val Phe Phe Asp He Thr Val Asn Phe Asp 
115 120 125 

Leu Thr Lys Asn Tyr Leu Asp Leu He He Thr Tyr Thr Thr Leu Met 
130 135 140 

lie Leu Leu Ser Arg He Glu Glu Arg Lys Ala lie lie Gly Leu Tyr 
145 150 155 160 
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Asn Tyr Ala His Glu Met Thr His Gly Ala Ser Asp Arg Glu Tyr Pro 
165 170 175 

Arg Leu Gly Gin Met He Val Asp Tyr Glu Asn Pro Leu Lys Lys Met 
180 185 190 

Met Glu Glu Phe Val Pro His Ser Lys Ser Leu Ser Asp Ala Leu He 
195 200 205 

Ser Leu Gin Met Val Tyr Pro Arg Arg Asn Leu Ser Ala Asp Gin Trp 
210 215 220 

Arg Asn Ala Gin Leu Leu Ser Leu He Ser Ala Pro Ser Thr Met Leu 
225 230 235 240 

Asn Pro Ala Gin Ser Asp Thr Met Pro Cys Glu Tyr Leu Ser Leu Asp 
245 250 255 

Ala Met Glu Lys Trp He He Phe Gly Phe lie Leu Cys His Gly He 
260 265 270 

Leu Asn Thr Asp Ala Thr Ala Leu Asn Leu Trp Lys Leu Ala Leu Gin 
275 280 285 

Ser Ser Ser Cys Leu Ser Leu Phe Arg Asp Glu Val Phe His lie His 
290 295 300 

Lys Ala Ala Glu Asp Leu Phe Val Asn He Arg Gly Tyr Asn Lys Arg 
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305 310 315 320 

lie Asn Asp He Arg Glu Cys Lys Glu Ala Ala Val Ser His Ala Gly 
325 330 335 

Ser Met His Arg Glu Arg Arg Lys Phe Leu Arg Ser Ala Leu Lys Glu 
340 345 350 

Leu Ala Thr Val Leu Ser Asp Gin Pro Gly Leu Leu Gly Pro Lys Ala 
355 360 365 

Leu Phe Val Phe Met Ala Leu Ser Phe Ala Arg Asp Glu lie He Trp 
370 375 380 

Leu Leu Arg His Ala Asp Asn Met Pro Lys Lys Ser Ala Asp Asp Phe 
385 390 395 400 

I 

lie Asp Lys His He Ala Glu Leu lie Phe Tyr Met Glu Glu Leu Arg 
405 410 415 

Ala His Val Arg Lys Tyr Gly Pro Val Met Gin Arg Tyr Tyr Val Gin 
420 425 430 

Tyr Leu Ser Gly Phe Asp Ala Val Val Leu Asn Glu Leu Val Gin Asn 
435 440 445 

Leu Ser Val Cys Pro Glu Asp Glu Ser He lie Met Ser Ser Phe Val 
450 455 460 
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Asn Thr Met Thr Ser Leu Ser Val Lys Gin Val Glu Asp Gly Glu Val 
465 470 475 480 

Phe Asp Phe Arg Gly Met Arg Leu Asp Trp Phe Arg Leu Gin Ala Tyr 
485 490 495 

Thr Ser Val Ser Lys Ala Ser Leu Gly Leu Ala Asp His Arg Glu Leu 
500 505 510 

Gly Lys Met Met Asn Thr lie lie Phe His Thr Lys Met Val Asp Ser 
515 520 525 

Leu Val Glu Met Leu Val Glu Thr Ser Asp Leu Ser lie Phe Cys Phe 
530 535 540 

Tyr Ser Arg Ala Phe Glu Lys Met Phe Gin Gin Cys Leu Glu Leu Pro 
545 550 555 560 

1 

Ser Gin Ser Arg Tyr Ser He Ala Phe Pro Leu Leu Cys Thr His Phe 
565 570 575 

Met Ser Cys Thr His Glu Leu Cys Pro Glu Glu Arg His His lie Gly 
580 585 590 

Asp Arg Ser Leu Ser Leu Cys Asn Met Phe Leu Asp Glu Met Ala Lys 
595 600 605 



Gin Ala Arg Asn Leu lie Thr Asp He Cys Thr Glu Gin Cys Thr Leu 
610 615 620 
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Ser Asp Gin Leu Leu Pro Lys His Cys Ala Lys Thr lie Ser Gin Ala 
625 630 635 640 

Val Asn Lys Lys Ser Lys Lys Gin Thr Gly Lys Lys Gly Glu Pro Glu 
645 650 655 

Arg Glu Lys Pro Gly Val Glu Ser Met Arg Lys Asn Arg Leu Val Val 
660 665 670 

Thr Asn Leu Asp Lys Leu His Thr Ala Leu Ser Glu Leu Cys Phe Ser 
675 680 685 

lie Asn Tyr Val Pro Asn Met Val Val Trp Glu His Thr Phe Thr Pro 
690 695 700 

Arg Glu Tyr Leu Thr Ser His Leu Glu He Arg Phe Thr Lys Ser He 
705 710 715 720 

Val Gly Met Thr Met Tyr Asn Gin Ala Thr Gin Glu He Ala Lys Pro 
725 730 735 

Ser Glu Leu Leu Thr Ser Val Arg Ala Tyr Met Thr Val Leu Gin Ser 
740 745 750 

He Glu Asn Tyr Val Gin He Asp lie Thr Arg Val Phe Asn Asn Val 
755 760 765 

Leu Leu Gin Gin Thr Gin His Leu Asp Ser His Gly Glu Pro Thr He 
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770 



775 



780 



Thr Ser Leu Tyr Thr Asn Trp Tyr Leu Glu Thr Leu Leu Arg Gin Val 
785 790 795 800 

Ser Asn Gly His lie Ala Tyr Phe Pro Ala Met Lys Ala Phe Val Asn 
805 810 815 

Leu Pro Thr Glu Asn Glu Leu Thr Phe Asn Ala Glu Glu Tyr Ser Asp 
820 825 830 

He Ser Glu Met Arg Ser Leu Ser Glu Leu Leu Gly Pro Tyr Gly Met 
835 840 845 

Lys Phe Leu Ser Glu Ser Leu Met Trp His lie Ser Ser Gin Val Ala 
850 855 860 



Glu Leu Lys Lys Leu Val Val Glu Asn Val Asp Val Leu Thr Gin Met 

875 880 



865 



870 



Arg Thr Ser Phe Asp Lys Pro Asp Gin Met Ala Ala Leu Phe Lys Arg 
885 890 895 

Leu Ser Ser Val Asp Ser Val Leu Lys Arg Met Thr lie lie Gly Val 
900 905 910 



lie Leu Ser Phe Arg Ser Leu Ala Gin Glu Ala Leu Arg Asp Val Leu 
915 920 925 
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Ser Tyr His He Pro Phe Leu Val Ser Ser He Glu Asp Phe Lys Asp 
930 935 940 

His He Pro Arg Glu Thr Asp Met Lys Val Ala Met Asn Val Tyr Glu 
945 950 955 960 

Leu Ser Ser Ala Ala Gly Leu Pro Cys Glu lie Asp Pro Ala Leu Val 
965 970 975 

Val Ala Leu Ser Ser Gin Lys Ser Glu Asn lie Ser Pro Glu Glu Glu 
980 985 990 

Tyr Lys lie Ala Cys Leu Leu Met Val Phe Val Ala Val Ser Leu Pro 
995 1000 1005 

Thr Leu Ala Ser Asn Val Met Ser Gin Tyr Ser Pro Ala lie Glu Gly 
1010 1015 1020 

His Cys Asn Asn lie His Cys Leu Ala Lys Ala He Asn Gin lie Ala 
025 1030 1035 1040 

Ala Ala Leu Phe Thr lie His Lys Gly Ser lie Glu Asp Arg Leu Lys 
1045 1050 1055 



Glu 



Phe Leu Ala Leu Ala Ser Ser Ser Leu Leu Lys lie Gly Gin Glu 



1060 



1065 



1070 



Thr Asp Lys Thr Thr Thr Arg Asn Arg Glu Ser Val Tyr Leu Leu Leu 
1075 1080 1085 
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Asp Met lie Val Gin Glu Ser Pro Phe Leu Thr Met Asp Leu Leu Glu 
1090 1095 1100 

Ser Cys Phe Pro Tyr Val Leu Leu Arg Asn Ala Tyr His Ala Val Tyr 
105 1110 1H5 H20 

Lys Gin Ser Val Thr Ser Ser Ala 
1125 



<210> 3 
<211> 265 
<212> DNA 

<213> Homo sapiens 



<400> 3 , 

cagcagcagc agcagcatat gttgttgctt gtataaagcc tagcgataat ttttagacta 60 



acttccatgg tgccctgttg gcattagcac taccattgta ccctgctgta taataaacaa 120 
tcttagacat ttatcaactg ttgatacaaa tgttagtccc taaccacgtt ttatatatgt 180 

tttaaatttt tgaaattcaa gtgtaccttc cataacataa aataaacact agactgtatc 240 

aaaaaaaaaa aaaaaaaaaa aaaaa 



<210> 4 
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<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 4 

tttttttttt tttttttttt ttttg 



<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

I 

<223> Synthetic DNA 
<400> 5 

tttttttttt tttttttttt tttta 



<210> 6 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Synthetic DNA 
<400> 6 

tttttttttt tttttttttt ttttc 25 

<210> 7 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 7 

cagcagcagc agcag 15 

<210> 8 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 8 

ctgctgctgc tgctg 15 
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<210> 9 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 9 

cgcaattaac cctcactaaa g 

<210> 10 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 10 

gcgtaatacg actcactata g 

<210> 11 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



i 
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21 



21 
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<220> 

<223> Synthetic DNA 
<400> 11 

ccaggtggcg gacgtgtg 

<210> 12 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 12 

ctcctgccaa gagctcat 

<210> 13 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 13 

24/31 
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tgctgctctc ctcgacatg 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 14 

gtcattcctc caaggtcagc 



<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<400> 15 

20 

cagtattcta ggtagtgccc 



<210> 16 
<211> 19 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 16 

agcagtgccc tgaagatta 

<210> 17 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

i 

<400> 17 

gcttgtataa agcctagcg 

<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
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<400> 18 

ggaaggtaca cttgaatttc 

<210> 19 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 19 

agaaggctgc tggagctgg 

<210> 20 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 20 

ctgtgacaaa tttttggtca ag 
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<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 21 

tgcttgtata aagcctagcg 20 

<210> 22 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> < 
<223> Synthetic DNA 

<400> 22 

catggtccct taaatccata acatc 25 

<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Synthetic DNA 
<400> 23 

cattggatgt gcattctgtg 

<210> 24 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 24 

gatgttatgg atttaaggg 

<210> 25 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 25 

cttgcgtctt tctctgtgc 
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<210> 
<211> 
<212> 
<213> 



26 
20 
DNA 

Artificial 



Sequence 



<220> 

<223> Synthetic DNA 
<400> 26 

agcactgagc gcgacatggt 



<210> 27 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 27 

accatgtcgc gctcagtgct 



<210> 28 
<211> 20 
<212> DNA 
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